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A fast and fgnous arcade action game for the 
ZX Spectrum, Orbiter is written entirely in m/c 
code with full arcade features including scan- 
ners. reverse, hyper-space, continuous scor- 
ing, sound ef fects and humanoids 



Survival 15 the name of the game in this exciting 
scramble-type arcade game Fast machine 
code action with full arcade features 



creaturecrunchingghostchasmgfastanwmg 
MuncheH Fast machine code, maze, race 
and chase game 



through the stars in this exciting new 
space ship simulation This new advanced ver- 
sion of Startrek uses the full colour and sound 
facilities of the Spectrum microcomputer 



ZX 81 Arcade Action List ZX * Spectrum Software 

ZX 01 Compiler Q £5.95 Orbiter □ £5.95 

MuneherJZXBI) □ £4.95 Ground Attack Q £5.95 

Asteroids □ £4.95 Starship Enterprise □ £5.95 

Invaders Q £3,95 Muncher Q £5.95 

£tXT Ut ’ R Ills I enclose a cheque. PO for £ 

Graphic Golf □ £3 95 Please send me as indicated. 

Name — 

Address 

GENEROUS DEALER 

DISCOUNTS AVAILABLE Send to: SILVERSOFT LTD. 

20 Orange Street 
London WC2H 7ED 

PROGRAMMERS. Tired of working for nothing, send your programs to SILVERSOFT for a speedy repfy. 





fro mp alible «oflw.ir« from:- 

r Abbe* Abenofi Axis 
Silvctsoft Quickulvi 
New O iteration Sufiwire> 
DK Trofikii and more V 







ZX Spectrum /ZX81 



FOR ONE JOYSTICK AND 
INTERFACE MODULE 



BUILT, TESTED & READY FOR USE 



* NO SOLDERING, mitrfjLt module plugs mu * reaf 
connector between ZX and Ham Pack, Printer etc. 

* VO SPECIAL PH< HJK AM MENG, Jdyttick $ simulatr* 
cursor movement keys S to M through interface mudute. 

* IMMEDIATELY COMPATIBLE WITH ALL SOFTWARE 
imn£ the tfmw keys for movement. 

* TWO JOYSTICKS connect via one interface moiluJe 

* EIGHT DIRECTION, SELF CENTRALISING ACTION 
with integral ^FIR E p button 

* FREE A ¥1DL0 GRAFFITf program A full imiruciinnv 
IMPOR T A NT. Use will no t in valid j re you r Sirurlat r jpja r$i f ter, 

FROM? MR/M RS/MlSS 



ADDRESS 






SEND C.W.O. Tor A.G.f . HARDWARE, Dept Z »C 




?e Vhh Cosh Plied, Bognor Rcgn. Woil Suuix PQ2Z 9Q¥ 


QTY 


ITEM 


ITEM PRICE 


TOTAL 




JOYSTICK 


7.54 






INTERFACE module 


— 




S^Klrum □ZXBi QPlej** t.Ck 


FINAL TOTAL 
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EDUCATIONAL, SPECTACULAR AND LOTS OF FUN 

SEND SAE FOR PULL DESCRIPTION & DETAILS QF 
SPECTRUM APPL^CA TlON SOFTWARE. 

Thii great program if available now lor Cl 1.95 (VAT and P+F 1 
inducted). Aont & Bn relayed welcome. Deafer ooquinet mviled 
KUMA COMPUTERS LTD,, M York Road, Maidenhead, Berks. 

, Telephone (OfiZBi 30B22 Telex 04946? j 




More memory for your ZX81! 



ZX.- PANDA. 

The uniquely expandable 16 X RAM pack 

The professionally produced 16K RAM Pack 
that is expandable to 32 K simply by 
plugging-in our expansion module 
Start with 16K expand later to 32K! 
Solidly built attractively cased to fit 
perfectly on to a ZX81 without wobble! 
Includes LED power indicator 
The RAM pack that won't become 
redundant when you wanl more than 16K 1 
16 K Expandable RAM £32 95 

16K Expansion Module £1195 




More soundjrom yourZX S pectru m! 



Echo 



Not only more sound but better sound and a wide range of 




other facilities! 

Control Volume, and adjust tone of sound! 
Load and Save without switching leads' 
Audible cue facility for tape programs! 

DIN compatibility 1 
No additional power supply needed! 
Attractively cased - looks good 
- SOUNDS GOOD' 

Only £23.50 
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STONECHIP 

ELECTRONICS 

"more ways to make more of 
your computer" 
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John Miller begins his adaptation of the 
educational computer language, CESfL 2. 
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the latest arcade style software 
packages for the 2X Spectrum. 
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ZX Computing n qdnilinriy on- the look out for 
well written articles and programs 11 you think 
I hat your adorn meet our slandards, le«l 

lr«« to lubmil your work to ut for consideration 
AH submitted malarial thould be typed if poisi 
bl«. hflndwntt«r work will b« considered bul 



pleaie u»b yOur n«*tti! hand wn ling Any pro 
gram* iubmitt*d ihould be lined, a cassette ol 
yOut pro-drain al am will not b« considered At pro 
yrami muil coma complete with a full »■; planaticm 
Ol the OptntlOn and. where relevant the struc 
tur#, Spectrum pfognmt should be accompanied 
with e cassette of The program (which w4i he 
rFiiijrnodl m% well a* the Riling 

All iohmctiiar)* be «ckr>o wedged end *ny 
published work will be paid for ei competitive 
rale* Ai work for c ifflridefStlOfl should be sent to 
the Deputy Editor ai our Charing Croat Road 
addrvu 
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M.C. LOTHLORtEN 

a prophecy with hindsight for all SINCLAIR owners 

BEWARE THE IDES OF MARCH! 

ROMAN EMPIRE T ne prophecy m ghi t> ■ a bn late but t^er ii clfd noi hdp 
Julius Caesar anyway' Laie or noi it is never too Jate to discover the 
challenge of Roman Empire our largesi selling Spectrum game it will lest 
your generalship as you build your armies and fight campaigns in your 
attempt to conquer armies in provinces of the Roman Empire This 
challenging game takes full account of troop morale, fighting efficiencies, 
leadership ability etc Three levels of play giving many hours of satisfaction 
You may find you were born a mere 2000 years too law* SPECTRUM f 6K 
ZX 81 16K. also DRAGON 32 

r 




TYRANT OF ATHENS 

(2X81 and Spectrum} 

Can you survive long enough lotum Alhens 
if4o (tie mosi reared: stale m the Mediter- 
ranean'* Tram Iroops. build warships, figni 
t>atues by land and sea ag^rtsi no$hle 
Green Stales and the vasi Persian Empire 
Many more featijfos In this, our best selling 
game (Dragon version available) 



SAMURAI WARRIOR 

(ZX81 and Spectrum) 

How would you have la rod as a Samurai in 
tith Century Japan'* Face challenges It Dm 
oiher Samurai give aid tov laqes am resist 
attacks by groups of marauding bandits T 
levels at play a mo&i fascinating game Aie 
you a Survivor or wall you commit rilual 
Suicide'? (Dragon version a.rl'WK? 



PELOPONNESIAN WAR 

(ZX B1 only) 

Sel duffng me great war between Amens 
[you) an d Spars a You niu&l use ail 1 youi 
resources t>1 troops warships and 
dioromats and yOur Struggle to 3am The 
a nance of Ihe other neutral stales betor p 
the tmak PatHe Thiee levels oi play. insiP fic- 
tions consaio map of Greece for reference 



Also avaiiao^ WARLORD -or zx *1 18K an a DRAG Si --ei ' .i-.l- ■ \>«. 

All games contain comprehensive playing instructions and they play differently at each level 
(where applicable) and on each occasion AH ZX 81 need 16K Ram All Spectrum will run on 
16 or 48K PRICES SPECTRUM £5.50 ZX Si £4.50 (DRAGON £6.95 




ACCESS NO OR CHEQUES AND PO S PLEASE MADE PAYABLE TO: 



M.C. LOTHORIEN 

Depl 21, 4 Granby Road, Cheadle Hulme, Cheadle, Cheshire SK8 GLS, 




NOWOTNIK PUZZLE 




Far either iht 16K Spectrum or 
IhK ZX8T ths> is an original 
challenge far anyone The 
screen becomes iht playing 
board for dm addictive puzzle 
M&chme aided for fiTnoolh and 
inslanl responses, it oilers four 
levels of difficulty. The com- 
puter break * anil shuffles a 
ta-ivby-iwa coloured square - 
have vou the skill and mental 
agilily to restore it? "Very 
addictive " ZX Computing 
Feb/M arch |f»3 



KNIGHT’S QUEST 




A full-blooded adventure for 
the 4$K Spec I rum using split- 
screen xrapkic pictures and 
a scrolling lent window You 
miiii find Merlin's leal treasure, 
battling elves, scorpions, drag- 
ons; rescue a princess from the 
evil Wizard of Trill - tl goes on 
and on! Over 1 20 locations plu> 
a full English command line 
scanner, machine coded for 
fast recognition. Truly siaie-of- 
Ehe-ari! Also available for the 
]6K ZXSI 



ZX SPECTRUM 



ZX81 



Knight’s Quest (48K) £5.95 ft night* Quest (16K) £4.95 

Nowotnik Puzzle (16K) £4.95 Nowotnik Puzzle & Other Diversions (I6K) £5.00 

ZX8I Adventure Tape (3 full 16K games) £5.00 



PHIPPS ASSOCIATES 

Prices include postage (outside Europe add £1.00) per item. 



Dept E FREEPOST EM 46 3 (No stamp required) 
99 East St. Epsom, Surrey KTI7 I HR. 

Telephone 03727*21215. 24hr phone service. 
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SPECTRUM ADVENTURES 

SPECTRUM VALLEY 

Choose youf chtracwt Type carefully Barter 13(15 recover quickly but their megie doesn r come easily A 
Wi/ard? Slow on the draw and slow to mature bur live long enough and grow wise enough end your hg hi rung 
bolts are almost unstoppable 

Spec hum Valley is a real-time game of adventure ^nd survival You may choose one of live chpraChif types 
to be your personal 'extension of self (O bathe and put your wits against a number of monsters find treasure, 
fight .1 Th Ljndftr Li||rd m rhe arid closer r? ol lh$ VfiHuy. conquer a Krakmn m thii r^fces surrounding Tho dfejd 
Temples of Y'Nagiqth or cauterise a Wraith m (he Black Tower in ladNve out tho fantasies you've only dared 
dream about BUT BEWARE mo*e die than Ive lo t^i the tale 1 

ONL Y €71. 45 ALL INCLUSIVE* 



ADVENTURE SERIES No V 



THE WHITE BARROWS — Program approximately 8K 



Somewhere amid this ma/e of burial chambers lurks an Evil Sorcerer whom you need to trap. Trouble is, he's 
protected by Trolls. Dwarves. Serpents and the oocaitofwji Dragon or two 1 Your magic tuff will block the tunnel 




to prevent him escaprng unless, (hat is. he outwits you 

A real brain twister, White Barrows reqpuifes bolh prams and brawn froth Ms players M's no good just hacking 
your through the Barrows and hoping lo (all over the Sorcerer Eventually you'll meet a Dragon and they 
don't hack easily' You'll need all your cunning and strength to survive this one for long 

CW£ Yf$50 ALL INCL UStVE* 

CONQUERING EVEREST - Program approximately 11 K 

So. YOU think climbing mountains is all about scrambling over rocks? This superb piece ol programming will 
soon change all that 1 

You are m charge of an expedition comprising 1 § cumbers, 34 Sherpas and 40 Ponets There is food, tents 
and equipment tor a If including (he oxygen you'll- need as you neat (he summit Trouble is* it all starts a( i be 
BOTTOM af the mountain and you have to get it all to the TQpi Each route upward muet be forced and any 
camp you make must be properly supplied, otherwise (he expedition members will repeat down (he mountain. 

Tne monsters m this game are avalanches, starvation, storms and we>r&( of aU, bad planning! a real thinking 
person a adventure. Everest will test your skill and forward planning to the limit 

ONLY 16 SO ALL INCLUSIVE* 

OH BOTH MASSIVE ADVENTURES FOR £11*5 ALL INCLUSIVE* 



ADVENTURE SERIES No 2 

CELLS & SERPENTS - Approximately 11K 

More mofiiiflfs than you ever thought could hr behind yo r keyboard. Wander The hills m search of gold and glory 
but be very, very careful where you tread" There are things here thai make your wildest mghimarp* look like 
Julie Andrews fancy meeting a Mind Flayer for example? Of shaking hands with an Asmodeut maybe* (You'll 
only do Thai onceM Treasure is here to be found the hard way" 

S-ee how good you really are at Adventure wiih this practically unsurvrveble fantasy Not tor thf? feint of bean 
Of th# slow ol sword y 

ONLY £$ SO ALL INCLUSIVE* f 

STOCKMARKET - Approximately 11 K .J>S 

There are other ways of making money than bashing Trolls cm the head Try Ihra one tor a change Contend *ith 
a fluctuating economy. ian invest igai ions, bullish opponents, impatient bank managers and consortium 
takeovers as yOu try to make your first million 

It >s (tP‘ ileuiy hiHicuU and definitely compulsive A must for all those aspiring financial wizards, both young 
and old Easy lo play but harder to beal than a Dragon Up to six players can join m too. 

ONL Y £6 SO ALL IHCL UStVEt 

OR BOTH GAMES FOR £11.45 ALL INCLUSIVE' 

All tapes available for 
Spectrum 48 K 



Please send me tapcls) of 

I state which tape is required! , 

I enclose my cheque postal Order' Internationa I Money Order (delete as necessary) 

for, (made payable to ASP Ltd) 

or Debit my Access Barclay card (delete as necessary j. 



Please use BLOCK CAPITALS 



Name I Mr Mm 
A ddress ...... 



Postcode 



Signature 

Please a low 2] for deliv ery 



Date 
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WELCOME 






Hello there, glad you could join 
me for another ZX Computing, 
as usual stacked with informa- 
tion tor your Sinclair computer. 

In this, our sixth issue, there 
is the usual mix of programs for 
yogr Spectrum, ZX81 and 
ZX80, covering a wide range of 
interests such as business, 
domestic, educational, games 
and utilities. There are also ar- 
ticles and programs specifically 
written to help the beginner 
master the art of programming, 
and others to further develop the 
skills of the experienced Sinclair 
user, 

inside information 

Before you Start flicking through 
the pages Of This magazine To 
savour the contents, lei me first 
whet your appetite 

As more of you are flexing 
your programming skills on your 
S pec tr urns, so more of you are 
sending in your programs for 
possible publication in ZX Com- 
puting. And I'm happy to say 



that the standard set so far has 
been very high. This Is more 
than borne out by programs 
such as Circuit sketch by G L 
Maynard and Battleships by Jeff 
Hamilton, 

I am also pleased to include 
the first part of a two part article 
called Spectramon. This article 
introduces you to Simon Good- 
win’s incredible disassembler 
program for the ZX Spectrum, 
the full listing of which will ap 
pear in the next issue. 

Of course, that's not to say 
that the quality of ZX81 pro 
grams has in any way dimini 
shed We are including some 
strong programs for this com 
puter including Stock control, a 
fine business listing written by 
Neil Streeter, which could 
benefit any company; and 
Sheepdog trial by Guy Morgan 
and Air raid by Stephen Ormrod 
for a bit of fun. 

And for all those would be 
machine code masters, Toni 
Baker continues her excellent 
series on getting to grips with 



machine code on your Spectrum 
with some hints on making 
music. Also, Mark Wenham 
delves deep into the mysterious 
world of machine code to bring 
us an easier method of making 
sense Of certain instructions. 

As usual, our reviewers have 
been up to their necks in the 
latest software and publications 
for the ZX8 1 and ZX Spectrum, 
and their reports are included 
within these pages. Also, turn to 
the news pages for what's new 
in software, hardware and com* 
puter clubland. 

speciality of the 
house 

This issue contains a couple Of 
special features which l hope 
will prove useful in your assess 
ment of the ZX market. 

The first is a brief guide to 
hardware add ons for the ZX 
Spectrum. In this feature. Our 
review team rakes a quick look 
at the various pieces of hard- 
ware, complete with details of 
operation and ease of installa 
tion. Although, if had been in- 
itially planned to include key- 
boards in this feature, there was 
SO much hardware available that 
to do the keyboards justice, we 
will be looking at them in detail in 
a forthcoming issue. 

Our other special feature this 
issue is the Software selection. 
In what must be one of the most 
comprehensive guides to ZX 
software, you will find the titles, 
names of the publishers, 
amount of memory required to 
run each program, and the price 
of the package. There is also a 
list of the supplier's addresses 
SO that you can make f urther en- 
quiries. 

Contributions 

We are always on the lookout 
for good programs and articles 
for future issues of ZX Com- 
puting, and where better to look 
than to our own readers. If. 
when reading through the 
magazine, you think you can 
write programs as well, or better 
than, our present contributors, 
then let's hear from you 

All contributions are, of 
course, paid for at very com- 
petitive rates. So, if you've got 
your eye on a new ZX add-on or 



you'd just tike to Supplement 
your pocket money, get writing! 
It is vital , though, that all the pro- 
grams you send to us are totally 
Original, and not 'borrowed' or 
"adapted" from other magazines 
or books. (When Tim Hartnell 
was sitting m the Editor's chair, 
he even received ‘original’ con 
tributions he himself had written 
for his own books'! 

Any kind of program {busi- 
ness. domestic, educational, or 
just funl will be welcomed, but 
particularly those which use ZX 
BASIC in clever and efficient 
ways, or those which employ 
certain routines which can be re- 
used in other programs. 

Program listings are vital, 
along wit h a clear explanation of 
how the program is con- 
structed. whai it does and what 
the user can expect to see once 
the program is RUN fa screen 
dump is particularly valuable m 
this respect i When submitting 
Spectrum programs, it is very 
important to remember to 
enclose a cassette of the pro- 
gram as welt as the listing, as 
this will allow us to check the 
program before publication 



Lastly... 



I Wish you many houtsof enjoy- 
ment with this magazine And 
with that, it's now time for you 
to switch on your computer 
system and get down to the 
serious business of making the 
most Of your micro with ZX 
Computing, 



Roger Munford 
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Sound advice 

Dear ZX Computing. 

With regard to Our program. 
Time-Gate, for the 48K ZX 
Spectrum, we have had a 
number of enquiries from cus- 
tomers telling us that the pro 
gram crashes once LOADed. 
This mav well be a fault on the 
ZX Spectrum and the way it 
deals with sound in machine 
code routines, rather than any 
fault with our software. 

Thus, with each copy of 
Time-Gate, w# are including the 
following paragraph as part of 
the instructions: 

'The programs should RUN 
automatically once LOADed. If 
the program LOADs then 
crashes, then your Spectrum 
may be at fault and should be 
returned to Sinclair Research for 
examination. If this is the case, 
the crash will usually occur Im- 
mediately, but on some 
machines, problems may only 
appear when they warm up. 
This problem will not generally 
show up on programs written in 
BASIC or small machine code 
programs which lack sound.' 

Tours faithfully, 

Guicksilva, 

92 Nonham Road, 

Southampton. 

SOZ OPB 




Extra, extra 

Dear ZX Computing. 

I have followed up your modi- 
fication ideas for the game 
Swappo 1 as published in the 
first issue of ZX Computing. 
Here is a program listing of the 
original program plus my modifi 
CAtinn* 

My lowest score for this game 
is 6. 

Yours faithfully, 

Mark Colson. 

Homcastle. 

Lines. 



X LET F$a" “ 

^ LET <=IGd 
XO vIH RMS> 

S© r OR Z-l TO 9 

JO LET RsIMT {RND-.9* + 1 

■10 IF 2=1 THEN GOTO SO 

50 FOP 0=1 TO Z-l 

60 IF HfwD =H THEN GOTO 30 

“O NEXT J 

30 LET RIZJ 

90 NEXT 2 

-5 LET B = 0 

97 PRINT BT 5- 6; 

100 FOR 3=1 TO 9 
110 PRINT R(SB.i 
190 NEXT 3 
_3C PRINT 

PRINT "ENTER NUMBER i u REVE 
BSE . MOUE " ; B + 1 
9©7 PRINT AT 10.0, " 

210 INPUT J 

115 PRINT hT 3 l . 0.; ** 



IF J<1 OR J>9 THEN GOTO 21k 
LET K=tU + lJ '9 
POP 2=1 TO K 
LET A =H (Zj 

let nt;z? =R(d + i-z.i 

LET R<*J + 1-Z>=H 
NEXT Z 
LET B=B t-X 
FOR 2=1 TO 9 
IF ft i Z > ; >2 THEN GOTO 97 
NEXT 2 

PP.r NT at 6 B ; ■ 

~ oCi f B li-iT fiT ' 6 , 2i , ' v IT T uLfr, r uU ’* 
3;" MOUE 3 

23 1 IF B=X THEN GOSU3 300 
3 3S IF B > X THEN PRINT AT 10.0, ' 

3RD LJCK" 

3 35 IF B=X THEN PRINT G-T p 0 “L 

3UE5T 5CORE " , , , , F $ . X .. I* . X 

336 IF E-t>, THEN GD5U6 500 

337 IF B 4 =X THEN PRINT AT 0,0.* 
_OUEST SCORE" , . , . f$,x 

335 IF E- -■ X THEN PRINT AT 0,0. "L 

OWE ST SCORE" . . . . F % , X 
339 PRINT AT £0.0; "PRESS ANY KL 
TO START AGAIN" 

3*10 PROSE 4E4- 

341 I NT AT 6,6;" " ; ft 

T 8,0; “ 

"; RT 10 . o, * 

350 PRINT AT 20,0;" 



22D 
260 
2 70 
= 60 
= 3E 
237 
290 
295 
00 
310 
-20 
’25 



Anyone for 
bridge? 

I wonder if any of your readers 
could help me with a ZX81 pro 
gramming problem? 

1 am in the process Of writing 
a bridge program which will 
allow the player to bid and play a 
game of bridge against the com- 
puter. The problem arises as 
follows. 

It is easy enough to instruct 
t ho computer that if four people 
play, say, the 2. 3, 4 and 5 of 
Spades in a given trick, ihe 5 will 
win because it is the highest 
What is much harder is to 
organise matters so that if the 
players play the Jack, Queen. 
King and Ace of a certain suit 
i represented by J. Q. K and A), 
the Ace will win the hand. In the 
language of Sinclair, seniority Of 
letters are in alphabetical order: 
thus, G is greater than K, K is 
greater than J, and J is greater 
than A. 

What is required is a machine 
code routine which will re- 
arrange the alphabet in such a 
way that A is greater than K. K is 
greater than Q. and 0 is greater 
than J Because the 1 0 is the on- 
ly card with two digits, this also 
needs to use a separate letter 
(with suitable seniority} to 
denote it. 

tf anyone is able to help me 
with this problem. I would he 
most grateful. There are, of 
course, many ways around this 
problem other than re-arranging 
the alphabet, but they take up 
rather a lot of memory space 
can anyone help? 

Yours faithfully, 

R Wheen, 

London WT 1 



360 GOTO lO 
E 00 PRINT 
505 LET X=& 

510 PRINT "YOUR SCORE IS THE LG 
JEST" * "PLEASE ENTER YOUR NAME” 
520 INPUT F* 

530 CL 5 
543 RETURN 
500 PRINT 

610 PRINT “YOUR SCORE 13 THE &ft 
ME A 5 F J , " PLEASE ENTER YOUR NA 

■IE" 

620 INPUT I % 

530 CL 5 
640 RETURN 




Checkers cheating 




The program listing of lb« 
origins! Swappo game plus 
Mark * $- modif icaUQns 



Dear ZX Computing, 

I've only had my ZX81 for three 
weeks now, but as soon as I 
bought my V6K RAM Pack I 
triad your 'Corner checkers' pro- 
gram in the October /November 
issue of ZX Computing, 

I decided to srt down and 
write some additional fines to 
prevent anyone cheating. Here 
\% an explanation of what the 
program dots. 
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Ling 7062 Only allows you 
to move one of 
your pieced, and 
Only to an empty 
square. 

Line 706 5- Allows moves Of 
one square only . 
Line 7066 Prohibits moves 
of more than two 
square 5- 

L in« 7076 Only allows 
moves of two 
squares if they 
are legitimate 
'capture' moves. 
Line 71 09 - Necessary to 
return from the 
subroutine, but 
delete line 7900 

Here is my additional program. 

7062 IF AIA} <> HOR A(B| 
<>£ THEN GOTO 
7200 

7064 LET Q = ABSlA - 8) 

7065 IF O = 9 OR Q = 11 
THEN GOTO 7070 

7066 IF Q >22 THEN GOTO 
7200 

7076 IF Q >11 AND A 

(|A * B)'2K > C THEN 
GOTO 7200 

7199 RETURN 

7200 PRINT AT 0.6; 

“ CHEAT- 

7210 PAUSE 100 
7220 PRINT AT 0,0; NOW 
TRY A LEGAL MOVE ' 
7230 PAUSE 100 
7240 PRINT AT 
0 , 0 ;- 

7250 GOTO 7010 

Thanks for an entertaining 

magazine 

Yours faithfully, 

Stephen Green, 

Lenwade. 

Norfolk 




Redesign required 

Dear ZX Computing. 

I think you may find the follow 

ing interesting. 

I recently bought a ZXB1 
and, after about a week. I 
splashed out yet more cash on 
what I thought was the best 
looking RAM pack, the Memo 
tech model. After a number of 
' phone calls. I found one in West 
Ealing and I went and bought it. 

I got home, powered up the 
micro with the new RAM pack, 
and ail I got was a picture 



covered in small rapidly moving 
dots. Twice I returned the RAM 
pack to the shop where 1 bought 
it and each time got the same 
picture. 

Eventually I rang up Memo 
tech in Oxford and spoke to a 
'Technical Adviser' who told me 
that the strange display was due 
to a redesign by Sinclair Re 
search it) November 1 982 He 
then told me to send my RAM 
pack back to Memo tech and 
they would modify it to work 
with the new ZX81 s. 

I just wonder how many peo 
pie have had a ZX8 1 for Christ 
mas which was built after Nov 
ember 1 982 and are having the 
same problem. I think Memo 
tech should say something 
about this incompatibility thus 
stopping people like me from 
spending a fortune on transport 
fares to get one that works 
Yours faithfully. 

G Shackleford, 

Eastcote. 

Middlesex. 

• t had word with a spokesper- 
son from Memotech as soon as f 
received this fetter and was told 
that the problem with the 
redesigned 2X8 J and 
Memotech RAM packs has now 
been overcome Memotech 
would like to offer their 
apologies for the inconvenience 
to any of their customers and 
would suggest that any RAM 
pucks m need of modification 
should be sent directly to their 
offices. The address to send 
your RAM pack to, should n he 
incompatible to your ZX 8 1, is. 

Memotech L td, 

Witney. 

Oxon 0X8 68X 




The bugs are 
biting... 

Dear ZX Computing. 

I would like to advice you of an 
error in your Oct.' Nov 1982 
issue Of ZX Computing. One of 
the lines Of 'Ground to Air 
Missile' on page 41 was wrong. 



Line 14 should have read: 

14 LET Y * Y + 12 = VAL" 1 " J - 
(X-VAL"0) 

Hope this has been of help. 
Yours faithfully. 



Laurence Buckley, 
County Cork. 
Ireland. 




And again... 

Dear ZX Computing, 

May l draw attention to an ap^ 
parent mistake in an article in the 
Dec- Jan issue of ZX Computing 
On page 1 06, during an arti 
cte on board garnet, my 2X81 
does not seam so realise it has 
lost a piece unless I insert a line 
such as: 

7132 LET AlHOMAI + B1)/2| + 
[A2 + B2J.-2J 4 - CODE" * 



Everything else now seems to 
work OK 
Yours faithfully, 

B W Youngs, 

Stone stie Id. 

Oxford 




out of memory 
error 

Dear ZX Computing, 

Could you please tell your 
readers about a problem which 
can arise after using p machine 
code program on the ZX Spec> 
trum. 

If you attempt to LOAD a 
reasonably long program im 
mediately afterwards, the title is 



primed onto the screen, fol- 
lowed by the message H out of 
memory, 0:1'- If the program 
does LOAD, it may crash with a 
similar message when it is being 
RUN Machine code programs 
usually leave the Spectrum with 
the system variable RAMtop set 
to a relatively low value. Even 
after pressing New and Enter, 
the machine siifl believes that it 
is a 1 0K or 1 2K Spectrum 

The simple si solution is to 
lum off the power to the ZX 
Spectrum after RUNning your 
Chess. Space Invaders or Gulp 
man programs. When you turn 
the machine back on, the com- 
puter will once more have 1 6K 
or 48K of available memory. 

Alternatively, use CLEAR 
32599 or CLEAR 65367 to 
reset RAMiop, depending, of 
course, whether you have a 1 6K 
or 48K ZX Spectrum respective 

iy- 

This problem may well cause 
users to believe that a cassette 
or perfectly satisfactory soft- 
ware product is faulty. Ideally, 
there should be a warning notice 
on commercially available 
machine code programs poin- 
ting pul that after their use. the 
ZX Spectrum will be left with 
temporary amnesia. 

Yours faithfully, 

Jeff Warrren, 

Calpac Computer Software 




Fantasy island 

Dear ZX Computing, 
t must inform you of my suc- 
cess 1 After Only four days of 

playing 'Fantasy Gaines tor 

more particularly, side two of 
ihe cassette from Psion Soft 
ware Sorcerer s Island), I ec 
tually managed lo get oft the 
Island. 

As I played (he game more, I 
seemed to lose the urge to get 
off the island and acquired a 
need to explore and map The 

meu instead. I have met the 
Dwarf King and the Grand 
Sorcerer, and explored the 
Dwarf's underground kingdom 
and the Sorcerer s castle (situ- 
ated to ihe left and right of the 
lake respectively! Ihaveachtav- 
ed the rank of master bone 
grade two I which is higher than 
grade one) mainly by fighting to 
get cash, bribing and resting f re 
quently (which gives you back 
the valuable 10 life points you 
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lose every Time you move] 

I found The game very absor- 
bing, and. as 1 probably spent 
more time on the game than 
your reviewer. Nick Pearce, can 
I offer the following hint: when 
you leave the Dwarfs kingdom, 
ask for information! 

I think that more information 
on the inlay card of the tape 
would have been welcome as I 
found most of the game had to 
he barneti by trial and error. 

Next time. Psion, more detail 
on the fantasy games, please 
Yours faithfully, 

John Shiali. 

London Nil 9 . 



Fantasy island ll 

Dear ?X Computing. 

I have just this evening read a 
review of Psion's Fantasy 
Games cassette in your may a 
fine I found ihe review well 
written and I would like to re 
assure anyone who may have 
doubts about escaping from 
‘Sorcerer's Island' that it is In- 
deed possible 

I would not like to give away 
the secrets of this work of art 
but for those in despair, I would 
like to offer a number of lips 
without giving the game away. 

First, watch out for what you 
ere carrying and anything that 
you may come across. The 



names of these items may seem 
wierd and have Jit tie meaning, 
but the right Hems are important 
and the names can provide 
useful hints as to thetr use Also, 
watch out for the Galrog, the 
King of Dwarves and the Grand 
Sorcerer They are not what 
they seem and if treated *n the 
right way can become invalua 
ble allies — however. Heat them 
wrong and you will find them 
formidable foes. 

Last of all, you may navel 
over the areas marked out as 
water given the right assistance, 
and when you come across the 
Ornate Golden Door, you are 
fairly near the exit. 

I feel that knowledge of the 
above few points should assist 
any weary, frustrated adven- 
turer in leaving the island 
without giving away too much. 

Thank you, Psion, for your 
‘Fantasy Games% I thor- 
oughly enjoyed myself 
Yours faithfully,. 

Michael Carroll, 

Wexford. 

Ireland. 

t 

Printer problem 

Dear ZX Computing, 

Could any of your readers assist 
me with a problem. Can the 
ZX81 Printer be used with a 
+ 12V and + 5V supply Instead 
of the + 9V and + 5V supply? 



My ZX8 1 has been much ex- 
panded. and the + 1 2 V is 
needed for the RAM The ZX 
system I now have has become 
very complex and I would like to 
avoid the need to dismantle and 
install yet another regulator I 
have written to Sinclair Re 
search with this question but as 
yet have had no reply. I would 
much appreciate some help, as I 
am not happy using the printer 
unrl I am sure it wilt do no harm 
Your faithfully. 

K Graham, 

Blackpool, 

Lancs. 

a touch of the 
wobbles? 

Deaf ZX Computing. 

Having bought a ZX81 with 
1 6K RAM Pack for my 1 0 year 
old daughter six months ago. 
We have both suffered growing 
annoyance and frustration with 
'wobble' and program crashes 

Hearty laughter ensued on 
reading the various suggested 
remedies in last month's edition 
of ZX Computing. 

Opening the RAM Pack and 
prising the circuit boards apart! 
Skilled usage of 3 16 ' hard- 
board! 

The price of 20th Century 
technology! 

However we still intend to try 



these 'primitive measures 
Yours faithfully, 

R A and $ J Hodge, 
Belgravia. 

London. 




The winner... 

Dear ZX Computing, 

I fell t had to pul pen to paper 
after I read Nick Pearce s review 
of Bomber', a software 
cassette from Psion 

In bis review, Nick Pearce 
said that 'H is probably im- 
possible to completely obliterate 
the cHy r . Well, my record is 
1 ,0 10 points, which means that 
I have destroyed nearly live 
cities. 

And, better than that, my 
brother is un mulch able with an 
unbelievable score of 2.632 
which is needy 13 cities des- 
troyed All these scores were 
achieved at speed nine Our 
record for speed three is 598 
Yours faithfully, 

N Blinder Sahoiu, 

Warley. 

Birmingham 

Spectrum 

suggestions 

Dear ZX Computing. 

I'd like To lake This opportunity 
to suggest a couple of couple of 
tips and ideas for the ZX Spect 
trum. 

The Spectrum can write to 
files for so the manual says) and 
indeed, without the Micro 
drives, that statements 
PRINT #. etc. con still be used 
For example, try PRINT #2; 
" Fred" , You will see that chan- 
nel 2 is the top half of the screen. 

Now try PRINT *3;|sfate‘ 
meml or LIST *3:fline number) 
and you will see that the channel 
3 is the prinier Thus, the Two 
examples are equivalent to 
LPRINTlstatemenl) and LUST 
dine number). 

Finely, channels 0 and 1 (the 
same channel as far as I can tell) 
is the bottom half of the screen 
Thus. PRINT * 1 ;{statement) 
prints a statement to the bottom 
half of the screen, 

I hope you and your readers 
find this information useful. 
Yours faithfully. 

John Miller, 

Farlington, 

Portsmouth, 
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"FT LOOKS NICE BUT WHAT 
ME HELL CAN I DO WITH FT?” 

Ew> I X SPECTRUM Print n Plotter tatter has Ida pages of finely 
printed tenets grids. 

^Rdfor gw high ftclmlQW s cr e en , 5Q forth* norm* character 

wren tnese n voir disposal you w plan prxticJiiyinvgrwMn print 
out to program into your computer 

me Ngtwesoiutton plot grid snows every one of me *5.060 pi*e** 
Every ooe primed. Every one wttfi Its coordinate nutnbefy mu gives 
you enormous graphics power to MAW. Pt0T. CIRCLE, nOTOvEP and so 
on in jtit pcisiiipn or scrpffi oyiioirig up QouiK orawingv eTwn, itvijk 
in iSu jirviTHnsi wiinouT nw cunipiic^Iionf - qt gumwnt, rntew 
out ctura^ersf wn>ng<v positk>fWtl p*"* colours which change print ec 

me normal character print grids on tne other nano win allow you to 
be specific about print at. tab. print over, screens and wk paper in 
direct co-ordination wtm Plot you see every page is printed on htoh 

duality tracing paper ideal to overlay on to illustrations and copy 
or ro-orfltnate 

And mere s another bonus, because earn page contains 34 User 
definable grids- 3«N> par padf 

wttn SO pages of plot grids. 50 paoes at PRINT grids 3400 user' 
definable grids, a set gf cotour pens a printed PIXEL RuLER and our 
Special Offer of demo programs, it S the best value i n zxcoaphics 



"NOW WHICH KEY DO I PRESS 
TO SHOOT DOWN 
THE THING FROM MARS?” 

evw forootten wtiicti i*v to pm* wtwn playing i gam#? 

DO vow wtftr from A mast Qi Orr>Qfamffl#d ktyi? 

DO vou write programs mat use drfmtrit kfrft to perform various 
function*? ir w P wt dm juh roe firmnc for your zxswrreuw 

A pact of PriiTt n Plottir Ke YDoard Ovtrla ys. 

Just writ# tf» funct ion or functions under taefi key you program Ml 
keep roe overlay for me next time you pt jy the ajme 
Of course tnere i ion. of more uses vou wuifiirwifor our overlays, user 
defined character*. kevDoard scanners. mathematical programs 
Dusl ness uses — ta name just a few 

itaf # % Ten ovf«tA¥s to e pack — » you with impuntryi 

And them pert*eti v onto your standard zx spectstum re vbo apo 
E ach OvfRiAv it prl need with the cursor movement key directions and 
there sroomfw program name etc 





“ZXM GRAPHICS BETTBt 
THAN SOUIGGLES AND BLOBS?" 

Disappointed with 2*si Graphics? Remaps you raven t explored the 

mttoMumom. 

Why not Invest in a 2*81 joTtht, rlm and our guide ZXBi Graphics 
programming nude easy' T 

The XJTTEH « a IOC page pad Of print gnos and PI£JT grids with all 
hunwered co-ordinatts The film isa re usable matt transparent 
Pdvesw wersipn of me gnds which can he drawn gn and used again 

— i deal f or overuytng ana copying. 




Five rolls of our PRINTER PAPER will only cost you ttQ 55 And you will 
gain a great deal mom it prints beautifully, its not too thick, its not too 
shiny, print ts ttte* — not grey it actually feeds through the maehinei 
See for yourself onty eto 55 for 5 nous, Beware of expensive irmtattonp 





The 34 page full colour guide wilt snow you now to we the JOTTBl and 
FMf to produce perfect tow resolution graphics on your zmbii 



Souaosoutooiina Cerasetnowi 



“WHERE CAN IGET THEM?" 

Post now or call at one 01 our retailers) 

Post to print n Plotter Products i9eorough 
High St London 5E19SE 

name 

Address: 



It spectrum janr?- >Rf995e*h 

t* SPECTRUM «»go*iro oytetflifs w r? « per paar 

lx spectrum i?£mO Cassette mgspeaen 

3 *bi jotter pads m £ j so ear h 

7KB1 FILMS v E3 3S each 

ZX9 ’ GR a P-<S pifor.r aw INC yjiOT .. 1 1 SO far 'i 
ZK PRINTER PAPER* rto 95orr five rOH 

tttmitr ancf clm« 0 pwjw on! m^Acr. 

BJfClflVfjro Vn> 



pi^enoie- PFwreguofpfl iftnud^ vat pap For 

y* 

Ovfrvf x% order iju> ad# 25 Tor JCH3 it idoal 
Man 




r&u fan ttr aofl buv owt df our products Jl 
A H SUflirhlComOuTf^STOW 
lAsrrd istreafhjni 

Mrcrq*a#i«aelC«C(r‘ 
ovnnvi odokihofK i London Ef l i 
PtRldnji CoffitKjTff StrvKtt iDarwen LJftC’IF 
T#fWdllMTf&mCi 1 Cewnflutsnq i^Elnjil i 
Oorim BeokUwp Wrtsfdii 
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programming 



A book entitled 'Better 
Programming For Your 
Spectrum And ZX81' hit 
the bookshops last 
month. Here we give you 
a sneak preview of two 
of the programs 
featured in this new 
publication written by 
Robert Speel. 



Although the two programs 
featured here are both essential 
ly games programs, the book 
also contains several more 
serious programs. The text 
begins with a took at Spectrum 
colour and sound, with chapters 
on user- defined characters and 
the use of hrgh resolution 
graphics. 

Program examples are pro 
vided throughout and all ihe 
techniques utilized within the 
longer programs are explained 
within the text . Programs are in 
eluded for both the Spectrum 
and the ZX81 ( with a useful 
chapter on converting programs 
for the ZX8 I so that they will 
run on the Spectrum 

The following two programs 
are good examples of the type of 
programming material included 
within Robert Speel's new book 
- Knight Flight has been written 
for the 1GK ZX Spectrum and 
Alien Descender requires 2,5K 
to run on a ZX8 1 . 

Knight flight 

This game involves a fight bet- 
ween 'wo knights. 

You control a white knight, 
and the computer has a black 
knight. At the start, you have to 
select armour and weapons for 



yOw knight. You have 1 00 gold 
coins to spend, which means 
you cannot have the heaviest ar- 
mour and lance and the best 
weapons too. 

A mace is the strongest at 
lacking weapon, a sword the 
weakest. However, a sword is 
useful in defence as well as at 
tack , whereas an axe or mace is 
not. 

Once you have chosen your 
weapons, the enemy's choice is 
announced. The fight then 
begins. 

At first, the knights joust On 
horseback until one knight is 
knocked off his horse. Apart 
from your choice of lance and ar 
moor, you have no control over 
the jousting. Once one knight is 
unhorsed, the other will dis- 
mount and the fight continues 
on foot. 

You attack the opponent 
knight by moving near to him us 
ing the keys 5 and 8 to move. 
You 'hit by pressing one of the 
keys 1,2, 3 Or 4 the number 
determining the strength of hit. 
Each time you hit, your strength, 
shown at the bottom left of the 
screen goes down by that 
number. If your strength 
reaches zero, you die. By mov 
mg away from the enemy, you 
can gradually recover your 



strength up to your maximum 
A successful hit on the 
enemy lowers his strength by 
one permanently. The enemy 
strikes you in exactly the same 
way This means that fighting 
Consists of rushing up to your 
Opponent, hitting at him a few 
times, then retiring to recover 
from your exhaustion. It is 
essential that you keep an eye 
on your own strength to know 
when to retreat. Gradually, your 
maximum strength will be 
depleted land so. hopefully, will 
Your opponent s) until one or the 
Other, with a strength of three or 
less, cannot strike properly. 
Death for the weaker usually 
follows quickly. 



Notes on the 
listing 

This is rather a long game which 
occupies nearly all Of the basic 
1 6K Spectrum Due to the large 
numbers of user-defined 
graphics, the use of CHR$ 1 44, 
etc, has boon dropped, and 
graphics characters are used in 
the listings. All capital fetters in- 
side quotes should be graphic 
letters. ie, you must go into 
graphics mode, then press the 
letter. If you forget one or two, 
you may see knights charging 
around on the backs of ABC 
creatures If this occurs, BREAK 
the program, find the letter, and 
replace it with a graphic letter. 



Lines Action 



10 

100-110 



160 

170 

180 

200 910 



200 240 



600-540 
600-840 
800 840 
900 910 

1000 1040 

1100-1430 
1 100 
1120 
1 130 

1200-1260 

1300-1320 



1330 1340 



1400 1430 



4000 4010 
4500 4510 
7000 7280 



7320 7460 

8000 8500 
9000-9130 



GOSUB start routine, buy weapons and set up 
user-defined graphics, 

Basic 'charge on horseback' routine Graphics ABC 
and LKJ are the horses, DEF GHI and ONM ROP 
are alternate sets of legs to give a galloping effect. 
In lines 1 00 and 1 30, the underline character is us- 
ed i Symbol Shift 0) as the point of a lance, US and 
TU are the rest of the lance and the knight. 

Gives a simulation of the sound of horses hooves, 
which sounds very good when amplified 
Deals with a possible crash between the two 
knights. 

Checks if the knights are about to go off screen. 
Cope with what happens when the knights meet 
on horseback. 

Is the actual hit, strengths of opponents being 
calculated to take in armour, lance-type and 
shields. 

Show the left knight falling off. 

Show the right knight falling ofl. 

Check if a knight has fallen off at the end of a run 
Deal with turning at the end of a run when neither 
knight is knocked off his horse. 

Turn horses round at end of run when one man is 
down; and dismounts other knight, 

Foot fighting loop. 

PRINTS two knights with correct weapons. 

Moves your knight. 

Moves opponent's knight, including automatic 
retreat when strength below 3 
Your knight hits opponent if in range. 

Enemy hits you. Your hits and your opponent's de 
pend for their success on the strength of hit 1 1 -4k 
the weapon's attack value 113), its defence value 
if it is a sword, armour and shields, if any, together 
with a random attack value. When all these are ad- 
ded, the hit is judged successful Or unsuccessful. 
If your current strength is larger than your max- 
imum strength, then tel current strength max 
imum strength, 

If knights are a distance apart, then they can 
gradually recover to their current maximum 
strength 
You die. 

Enemy dies 

Start of game. You choose your weapons and ar- 
mour, from list giving prices. Note improper entries 
will be ignored. 

Enemy chooses weapons. Either enemy chooses 
to have a strong attack or a strong defence. 
DRAW castle in background and start fight 
DATA for user-defined graphics used for knights, 
horses and weapons. 
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3* #- 




n I* 



Sofpfl sdm^s screen rfumps from 



1 REM Khighl Fight 

2 REM © 5, Robert Sp eel 1963 

10 PIhPER 4 BORDER 4- CLS .- GO 
sue t-ooo 

100 INK SC IF eh=l THEN PRINT 
AT S-l,X-ir* US ■■ 

HO PRINT AT y,x, ‘ABC ": IF x /2 

= I NT rx/2) THEN PRINT RT y + l,X, " 

OEF " 

120 IF X/SOINT (X/2) THEN PR IN 
T AT y + i ,x ; "GHI *■ 

130 INK 4C: IF ah*l THEN PRINT 

RT y-1 ,29-x; '■ TU_“ 

14-6 PRINT AT y,2©-X," L-KJ" : IF 

X/2sINT (X/2) THEN PRINT AT y+1, 
RS^X," OHM'* 

L 50 IF X/2 0INT (X/2) THEN PR IN 
T AT y+2,2e-x,** ROP " 

IFO LET X=X-1 BEEP . 003 ,10; PA 
USE 2 BEEP .083,5 PRUSE 3: BEE 

P ,0D3,G PAUSE 5 

170 IF X=16 AND ets? THEN 60 TO 
200 

ISO IF X<2 THEN GO TO 600 
190 GO TO 100 



200 LET ad=le+INT tRNDt6) -af-la 
r =2 > - 1 NT fRND*6> : LET ed = U+INT 

f RND * 4- > -e r - rer=2> -INT !RNDf-n 
210 if ad<=0 AND ed<=0 THEN GO 
"O 100 

220 IF ad >0 AND ed>0 THEN GO TO 
500 + 1O0* fed '■ C d ) 

230 IF 3d>0 THEN GO TO 600 
240 GO TO 506 

500 PRINT AT y-l,X-4; " T/\ " : BE 

EP . 1, SO: BEEP ,1,30 

510 PRINT AT y-l,x-4, " “ : BEEP 

*1.20 BEEP .1,10 

520 RESTORE 9100: FOR f =0 TO 1: 

FOR 9=0 TO 7 READ 3 : POKE USR 

CHRI 153+5,3 NEXT g PRINT AT y 
H,X— 6+f;CHR$ 163; . NEXT f 
530 PAINT " ", RT y , x + 3; 

*■ ; QT u 3R-V 1 ** ** 

540 LET X *X - 1 .* LET eX=x+9: LET 

y=V-2: LET 3 h =e LET e*_eftt-INT t 

RND+B) -3 LET Sfi=S€-5: GO TO 100 

600 PRINT AT y-1 t Xi *V\S* 1 : BEEP 

. 1 , SO ; BEEP .1,30 
610 PRINT AT y»l.X; *' B 

EEP .1,50. BEEP .2,30 
620 INK 7. RESTORE 9100 FOR f = 

0 TO 1: FDR g =0 TO 7 : READ 3: PO 

KE USR CHR$ 162+g,a NEXT 9 PRI 
NT AT y +1 , X +4- * f ; CMRS IBS;. NEXT 

1 

630 PRINT AT y +1 # X -4 ; " 

, RT y ,x+3, " ",flT y , 25 -x ; " M 

64.0 LET X - X - 1 ; LET eXaX +9; LET 
y =y - 1 ■ LET eh=G LET* a(*=aiu-XNT * 
RNDU I LET S 3 =S a -S GO TO 100 

600 IF C h =1 AND ah=l THEN GO TO 
90O 

©10 LET Xi20: LET SX=10 LET y= 

y + 1 

©20 IF eh =1 THEN LET X =5 

830 TP 3 h=l THEN LET ex -25 

54.0 GO TO 1000 

900 PRINT AT y-2,x;” " , AT y - 

*910 LET Xs26: LET y = 10 LET d C = 

aC;: LET 3C=eC: LET ec=df: GO TO 

100 

1000 PRINT AT y-1,0;" " ; TAB 31;** 

*; INK 7, AT y , 0, ** LKJ", INK D;T 

AB 28, " ABC *; INK 7, AT y+2,0;“ O 

I’JM ** ; INK 0;AT y +1,26, " GHI" 

1010 FOR f =1 TO 2 PRINT AT y-f, 
0, " ";AT y-f,27;" NEXT 

f 

1020 RESTORE 9060 FOR i=l TO 2: 
FOR g =0 TO 7; READ a: POKE USR 
CHR$ ( 14.3 + ( y +g , 3 : NEXT 9 ; NEXT f 
1030 RESTORE 9100 FOR f^3 TO 12 
FOR g =0 TO 7 READ a . POKE USR 
CHR$ (24-3+f ) , a : NEXT g . NEXT 

F 

1040 PRINT AT y+1,5;** 



2100 PRINT INK 0, AT y , ex , v$; “A " 
; AT u+i,ex; " e , ink 7; rt y,x-i 
;** B'^w^rt y + 1 , x - 1 , ' ' F " 

1110 IF ex >X +2 THEN PRINT AT y,t 
^ „ j ■ •* *• - p*j* y , x + 3 ** “ 

1120 LET x 8X + f INKEY $-*&*>- f INKEV 
$ = “©■'>+ rx <e) - fX >25 J ; LET X=X-tx> 
ex -3i 

1130 LET ex-ex +SGN f - (sx >xf 1 AND 
AND < . S } + < e x < 6 i - i e X >35} + t RNL> « „ 3 ‘ 
+ tser3 AND ex <25) ) : IF fix -X >2 TH 

EN GO TO 1400 

1200 LET ai-INKEYf IF aif'T' OR 
a*>"4* THEN LET a* = ‘*0'- 
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1 *** 1210 LET e;=INT (RNDU) + 1 : IF S£ 

rr <ez THEN let ezsse -1 

* 122 © IF Se i 3 T HEM LETT €Z =0 

1230 IF a$=" 0 " THEN GO TO 1300 
_ 1240 LET S 3 =Sa-URL 3 f: IF sail T 

T S HEN GO TO 4000 

1250 IF UfiL a $+wa + (RHD»7) +1 >ez *e 
s+er-l+fwe-l) then let e»=eii-l 

126© IF tail THEN C?Q TO 4500 



EE 

EEF 

1; 

5F> 

r y 



I 30 C. beep .a 3 , 4 S: let se=se-ez 

1310 IF liZtwe+iNT (RNDfS) >VfiL 3$ 
*5h+jrKKtj;]) THEN LET afti=aJ»-l 
1320 IF aa<l THEN GO TD 4000 
1330 IF sa>aro then let sa=ac* 

1340 if se >£ta THEN LET se=e» 



3 ; " 

ST 
r c 
100 

=p 



1400 PRINT RT 20 , 0 ;sa; " ",RT 20 , 
20 ; ie, " " IF ex-X O THEN GO TO 

1100 

1410 FOR f= 1 TD 2 : IF S 3 <ait THEN 

LET sas&a+l: NEXT f 

14.20 IF S£ <eut THEN LET se=S 6 + l 
1430 GO TO 110 © 



400© 


PRINT 


r 6 ; ’R " 


, INK 


, O; " 


E " 


f « 4010 


PRINT 


PC TOP 




>PI 




<T 4800 


PRINT 



* It 

t 



y 



INK 0 ,flT w , x; *' *';v$ 

7 ; rt y ♦ i # x ; " CD " ; ink 

RT 20 , 0 ; "You die.* 4 ; & 



INK 7,RT M,*," B";u$ 

tLi;" F rt ; INK 0; 44 CD 



7360 CL5 . PRINT ""Your opponen 
t Chooses;-"'' 

7370 GO TO 7400+1NT 1 RND *2 ) *50 



74 o© print "Defence; Medium arno 
u i RttacL Heavy lance and a 

III d C C . " 

74 10 LET ersr 2 LET es=©: LET we = 

3 LET l e -3 LET V*="I"; GO TO 8 
000 

7450 print "Defence; Heavy armo’u 

r and shield fit t a c K Me d i u » i 

ante and sword." 

7400 LET er =2 LET es=l; LET me= 
1 LET le =2 LET v*-"G" 

3000 PRINT ' ’* £ Press ENTER tO St 
a r t 1 *' ROUSE Or CL 5 

00 . 1 © PLOT 0,120 DRRU 250 , 0 . PLO 
^ 0 12 C 5 0 RRU 0 , 30 : GO SL'B 0500 

£023 DRRU 0, -20 GO SUB S 5 O 0 DR 
RU 0,30 GO sue 0500 

8030 DRRU 0 , -lO GO SUB 8500 DP 
RU ©,iO GO SUB 8500 

504 © DRRU 0 ,- 30 : GO SUB B 500 : DR 

R 1 J 0 . 2 O GO SUB 6500 : PRRU 0,-30 

8050 PLOT 115,120 DRRU 0,10 DR 
ny 20 , 0 , -pi DPfiU 0,-13 
B0E0 FDR f =15 TO 230 STEP 70 PL 
OT f ,130 DRRU S, 0 : DRRU 0,7 DR 

MU -5,0, PI: DRRU 0,-7 NEXT f: G 

O TO 9 O 0 O 



__ 4510 PRINT RT 20 , 20 ; "He dies."; 

rr STOP 

r f 

5 7000 PRINT "Kmghi Fight"'' 



F 500 FOR f = 1 TO 3 ; DRRU 6 , 5 : DPR 

U 5,0 DRRU 0,-5 OfiOU 5,0 NEXT 
t DRRU 0,5 DRRU 5,0 DRRU 0 , - 

5 RETURN 



Tu 7050 RANDOMIZE ; LET ah =1 : LET e 

h = 1 LET X= 26 : LET y =10 

V - 706O LET cash =100: LET Sh=0: LET 

ac^D; let e c -? 



y - 

ic = 
TO 




7100 PRINT '"( 1 ) Ct. 3 l n -n »3 i l cost 
s 40 co) ns , ( 2 ) plate -• ail 5 P. 

I m 

7110 PRINT '"fu Light lances c 

ost 10 (21 medium lances 20 "'" 

heavy lances 30." 

7120 PRINT ' " f 1) swords COSt 30" 

'"121 axes 20 " '"13) maces 3 &. 

Shields 2 © . " 

7130 FOR f=l TO 21 ; FOR 9=0 TO 7 
READ a: POKE USR CHR$ If fl 43 > * 

a.a: NEXT Q : NEXT f 



f, 7200 PRINT RT 21 , 0 ; “Uh at affflOLir 

T do you buy?"; LET a$=INKEY$ IF 

a $ < " 1 " OR 3 *>" 2 " THEN GO TC 7200 
2 ; 7210 BEEP . 5 , 0 . LET a t *URL 3 J. L 

F? ET c ash = l as h -30 - io*a r 

f 7220 PRINT RT 21 , 0 ; "Uhat lance d 

o you buy 7 "; LET a*=INKEY$. IF 

'SR a * < " 1 " OR a*>" 3 " THEN GC TO 7220 

T 7230 BEEP . 5 , 0 : LET l a sVRL a»: L 

et cash -cash - 10 # La 

7240 PRINT RT 21 , 0 , "What Other W 
eapon do you buy 7 ": let a $ = INKEY 

% : IF a $ < " 1 " OR a * > " 3 " THEN GO T 

O 7240 

-1 725 © BEEP , 5 , 0 ; LET W 3 =UfiL a$: L 

ET » $=CHR$ fiS 2 **a>; IF cash- 20 - 
10 * twa= 3 J ■. O THEN GO TO 724 0 
72 SO let cash =c as h - 10 - 10 * i w a - 3 » 
EY IF cash <20 THEM GO TO 730 © 

X> 7270 PRINT RT 21 , 0 ; "Do you buy a 

shield? ( y /n ) ” LETT a$ = lMKEY$ 

HD i IF a|(>"y" RND a$<>"n" THEN GO 

3 ) TO 7270 

TH 7260 BEEP . 5 , 0 ; LET C 3 Sh =C 3 Sh -20 

*(a$="y"j; LET sh - t a $ = “y "3 



1R 



7320 
n =25 : 



LET S 3 =25 
LET e »=20 



383 



LET 



te =20 ; 



LET a 



3000 DAT R 1,10,15,23,21,55,51,33 
. 235 .51 , 191 , 255 , 255 , 255 , 255 ,255 , 
0 . 12B , 234 , 240 ,246,244,243, 224 
9© 1 0 DRTR 3, S, 6,3, 4,3,0,0,255, 22 
7 . 1 38 , 0 t O . O , 0 , 0 , 1 92 , 192 ,112, SB , 6 

9©20 DRTR l, 1,0, 1,3, 2, 8,0, 254 , 24 
B , 192 , 128 , 1 ,2 , 2 , 0 ,224 .192,64, 128 
.0 0,0,0 

9030 DRTR 120, 80 . 240 , 232, 246,220 
i -?©4 ,132,55,166, 253 , 255 , 255 , 255 
255,255 

9040 DRTR 0,1,7,15,31,47,307,7, 1 

26.126.3. 126 .192.64.96.0. 127.31, 

3 1,125,64,64,0,7,3,2,1,0,0,0,0 

90S© DRTR 192,95,16,16,32, 192 , 0 , 
0 . 255 , 199 ,1 .0.0,0,0,9,3,3,14, 28 , 
16 ,32,64,96 

0060 DRTR 120,245,112,56,40,246, 
214 , 116 , 30, 31 , 14 , 28 ,20 , 111 , 107 , 4 

3. 0. 0. 0.0. 0.0. 255 . 255 

91O0 DfiTft 0,0.32^63,0,71,120^0,3 
,4,9, 251,253 , 246 . 6 , 240 
9110 DRTR 60,50,60,60,84,34,34,1 
02,60.60. 60 ,60, 108,58, 68 , 54 
9120 DRTR 0,64, 32 , 16 ,10,4 , 10,3, O 
,0,40,112,72,8,4,3, 18,24,60,24, 1 
6 , 8 , 4 , 3 

9130 DRTR 0,2,4,8,60.32,30, 1 9 2 , C' 
,0,12,14,16,16, 32 , 192 ,6,54,66,24 
, 16 , 32,64 , 192 
9140 RETURN 



pjTJTJl 

Q krurr 

L 


nruxn fLorun 

Kn_nr! 

i Q Q hjiru" 


? n /a n 
kJ frJ iJ i 

D 




r.^ 


7 *- 




ZX COMPUTING APRIL MAY 1383 



IS 



SPECTRUM /2X81 GAMES 



Alien descender 

One lonely alien survived ihe at 
iack on Earth and landed in the 
Pacific Ocean. It began to Sink 
down a narrow gorge in the 
depth of the sea How long can 
you, controlling the alien, keep it 
aFiv# and avoid! crashing into the 
rocky walls of Jhegoige? 

The al«en has one weapon 
which can destroy anything 
directly below iis leer But this 
does not protect ils wings'. 
Every now and again, trails of 
bombs are Punched from below 
1 inverse asterisks i These can be 
destroyed by the alien s 
weapon, or avoided- If they hit 
the alien, rt is destroyed There 
are also larger depth charges, 
shaped like this: 

•a* n 

-’i=.PTH BOMB 

CHflPGE 



To destroy a whole depth 
charge, the alien must be cen 
(red exactly above it. 

The object is to survive as 
long as possible. 

Use keys 5 and S tg move left 
and right respectively and 6 to 
shoot at the area directly below 
the alien's Foot. At the end, 
when your alien is destroyed, 
your score (number of goes sur 
vived) is given, along with the 
current highscore' . You are 
then offered another game. 

Remember that as the alienrs, 
under water, its reactions are 
rather sluggish, it moves half a 
second or so after you press the 
movement key. If you hold 
down a key too long. The alien 
may well blunder onto one wad 
of the gorge Naturally, as the 
alien descends, the gorge gets 
gradually narrower. 



Lines Action 

10 60 Variables HI — highscore; A X co-ordinate of 

alien: GO - goes: AS space between walls of 
gorge RS CO Ordinate Of bomb, if any. X X co 
ordinate of left side of gorge 

1 00 1 SO Print converging walls to straight gorge, so that the 

alien cannot escape to left Or right of gorge. 

200 Beginning qf mam loop. Prints left side of gorge, 

space length AS 1 initially 10 squares, gradually 
decreases! then right-hand side of gorge. 

210 ChangesXby 1 or not all. This makes the gorge zig- 

zag from side to side randomly 

220 Prints alien Note that his armsstretch up when you 

move. 

230-270 PEEK at contents of squares directly under alien 
and if a bomb, wall or depth charge is there he, not 
alt Spaces or newline characters) then GQTO endof 
program, 

300 Changes X co ordinate of alien according to key 

pressed. Note that putting this line here gives the 
delayed reaction to commands. 

310 Increases goes survived. 

320 Occasionally decreases AS. ie, makes The gorge 

narrower. Note that the minimum size still may let 
the alien through. Alter this as desired If LEN A $ is 
larger, then it is easier. 

330 Occasionally prints depth charge on bottom line. 

As the frequency depends on LEN A $ , more depth 
charges appear as the gorge gets narrower. 
Change this line to make depth charges more or 
less frequent as desired 

400 430 If there is a bomb trail, increase RS randomly and 
print a new bomb, Start a new bomb trail if 
RND , 1 {Change this to make bombs more or 
less frequent, or perhaps dependent on LEN AS .( 
If bombs too far right, stop bomb trail. If bomb trail 
started, print current bomb. Note that as bombs 
may be shown to the left of the gorge, some ad 
vance warning is given. If you do not wish bombs 
outside the gorge, change line 430 to: 

430 IF RS >LEN AS THEN, etc 

500 Scrolls up screen to give idea that alien is moving 

downwards, 

600 If 6 key pressed, blows up anything directly 

beneath feet of alien Note that this does not pro 
tect the whoie underside of the alien, just the mid 
die squares. 

610 Re-does main loop. 

1000 1210 Alien destroyed, made to flash on and off, score 
and ’highscore' printed- Screen cleared and new 
game offered. 



1 R£M HLiCr. GE5CENDER 

2 R£fi COP'rRlGM T 1932 

5 . ROBERT SPEEL 

Mls0 
P -10 

c-o=o 

AS = " 

RS-8 

X ■=*? 



IB LET 
20 LET 
lET 
LET 
LET 
LLl 
R AMI- 



GO 
4-0 
50 

ce 

70 

100 

HO 

tu 



as 



FOR F-0 TO 7 
PRINT RT F,F 



120 NEXT F 
13© FOR F -=8 TO 21 
14-0 PRINT RT F,7/‘ 

150 NEXT F 



" ; TflE 27-F; 



, TRB 19; r a3 



208 PRINT RT SI "JHR", A*; *’J 

218 LET X 3.X + I NT tRH0#3t -1- *XT=1S 
> + < X =01 

^20 PRINT RT 0 , A , _ 



, RT 1 , A ; 
> Ry 

1639B + 256 -t 
f 1+PEEK 16326+ 
I6396+ 



‘Ijgsu J ,RT 2 / R / ,V|HT 3>R; 

278 LET L it PEEK fPEEK 
PEEK IB 3994 
240 LET L =L +PEEK 
256 +PEEK 16399) 

£50 LET L^L+PEEK i2+P£EK 
356+PEEK 16399.' 

260 LET L=L+PEEK 13+PEEK 16396+ 
256+PEEK 16399' 

2T0 IF L > 0 RNO L <>236 THEN GOTO 
1000 

380 LET A=A + f iNKEVt = * , e ,, J - t INKEY 
$ ” 11 5 11 J 

31© LET GG^GO+1 

320 IF AND <. 025 RND LEN AS >6 TH 
em LET R*=R*ifi TO 
330 IF RNDdVLEN RS THEN PRINT 
RT aiiX+RNDfLEN A*;"*' 

400 IF R6>0 THEN LET RS=RS+RND* 

y 

410 LET RSsRS+iRNCK.ll 
4P0 ir RS>LEN AS+X THEN LET RS * 



0 

430 

; ET 

500 



IF RSO0 THEN PRINT RT 21, PS 
SCROLL 



600 IF INKEYS =" 6" THEN PRINT RT 
3,R+1< " i RT 3^ + 1; 'W'iftT 3,R 
si; ” 

610 GOTO 20O 



1000 FOR F=1 TO 10 
1010 PRINT RT 0 „ A, " 
WSBU’.RT £ y R; ’* A" 
1020 PRINT RT 0yR," 
; RT 2 , Ry ” 

1330 NEXT F 



** j RT 1 , R 
y RT " 



1050 PRINT RT 20.0; "YOUR SCORE I 
S " . GO 

1060 IF GO > H I THEN LET HI=GO 
1070 PRINT RT 21 ,2; "HI SCORE * 

Hi 

1060 FOR F~1 TO 200 
1090 NEXT F 

11 10 PRINT ’ANOTHER GAME? iV/N)' 

3 18© IF INKEYS -‘'Y " THEN GOTO 20 
1130 IF INKEY*- ,, N , ‘ THEN STOP 
1210 GOTO 1120 



‘Better Programming For Your 
Spectrum And ZX81 written 
by Robert Speel, is priced at 
€2, 95 for 284 pages 
fSBNO 00 6366 tO 4 



For further details of this 
publication, get in touch with 
Fontana Paperbacks, 14 St 
James's Place, London SW1A 
IPS. 
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GET THE BEST NEW PROGRAMS AND THE 
ALL-TIME GREATS, SPECTRUM OR ZX81 

AT SOFTWARE SUPERMARKET NOW 



We stalled Sdftwate Supermarket with just one idea To play all the 
Spectrum and 2X61 games we could find, to select the very best, and 
to Oder only those to our customers 
Judging by our matt from aft over the world, you're very pleased 
with our bee selection service It s impartial we produce no programs 
ourselves! and it saves you CEE's on stamps and mistakes 
And it s fast We usually despatch your order within 49 hours 
Here's the best of the new and the best of them all for your Spectrum 
Plus some great 2X81 games Full detailed catalogue sent free with 
every order Oi send large SAE for catalogue only 



ZX SPECTRUM: 16/48K 



Our latest Top 10 Programs for ym« Spectrum They run on bc-rh 55 & 48X 
TmtHUFT BiilLant ^iVl" : jars-- by • 

01/ 1 UNNEiIj Escape" Evans Fly down the wilding 3D 
mend shooting bars spiders frogs and raw 1 Deins mod* 5 speeds training 
program tor each phase And 46K only) watch out tor the Tahetoair.' 

(New Generation) £5 95 

tin ip * mw N E' »V ga rr • t with s : jji rung gr ap rues Sh- > • rh* 

OU 1 ADI A enemy from your 3D tank turret 3 play levels accui ate 
iatistus tor 2 players hold feature demo mode training program And 
choose yojf own contra! keys even plays God Save The Queen 1 
QCltanicsi £495 

WINGED AVENGER ah the stages of. ihe arcade 

ongiOei j same to cbh> bad to ftp Comp Rfcv Very fas - PHOENIX 
7 play levels 3 attack waves laser shield mothership with smart bombs (Work 
totce £4 50 (V6K 2X01 version. £4 50) 

p TJ Aiwn ATTAPtF ' f ' s ' S P ' r ' rutr 

UAUUNU All nldlk 

Vtrf absorbing' E&C Extoemefygood' Ftp Comp HTc/t- Thrilling 
SCRA’^BLE Pilot your ship thro 26 zones up down brake thrust small 
bombs as yt>j get better it gets haidei iSslverscjtt* t& 96 

PCIUTTDirriir ’ J undlasi Specti'im vi-isufri 

UCiIM 1 lrciUiL 

ffterfeswrit le-r. right, -jp down hie as you attack the centiped- Great 
giaphits Watch out for die umping spider' 3 lives hold feature 
■DK Ironies] £495 

rCPADV -Vc.'it'h'.T: imf acs: -.Vipraai' ?rr.-' have 
HiuwAaL seen - S User 6 very rest dinosaurs chase you round the 
maze as you search 1 k the axe roestap? Different mate every time 5 play 
levels 3 speeds Hi, of Fame [New Generation - £4 96 

rUT DUTAM 1 " :v r* ■■ - Coy .m 
U U Lr 1V1H1* ! i -reprogram ft; t; fl\ i 

each with demo mode 9 speeds laser gun helps against 4 chasers Program 
your own control keys personalise save your very own game (Campbelll £5 95 

UUmhIUm (instruction manual first) Protect your 9 ships against 
ISab-Hts warp nones asteroids Yout graphic on-boar .: computer helps with 
elaborate displays Out (avouhte new game lAhben) £5 95 

t* A TICT^C E*/*|T TV & :n * 

" AUDI i3 P LJLiLi 1 mat s worth playing in 1SK It's groat 

and it's gm graphics 1 Loads in two parts dear instructions fust Then a 
smashing adventure with duecaons inventory, kck score save Aawzutg' 
Ahbex'i£595 

ATUTF T A ^^rhmended without reserve as l 

LI 1 lUiLLU ‘pponeti!" Yr Comp The gtesi 19th Century power 
game Surround your opponent capture his territory Millions of different 
game; maximum 60 mews each 1 or 2 players demo game 9 skil levels 
prtnl (Mol) £796 




Special 16X 2X8 1 venloiu of 6 of these programs an available; 



WINGED AVENGER £4.50 P [MANIA £2.00 

OTHELLO £6 95 CHESS 2 £9 9$ 

BLACK CRYSTAL £?,« GREAT BRITAIN LTD £4 95 

Use the coupon to Order. Free detailed catalogue of our belt 
mi flimti with every order Or tend large SAE for catalogue only. 
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48K SPECTRUM ONLY 



Thesfl programs use nearly ail the Spectrum's 4SK They wifi not run ors the 16K 
Spectrum But there are versions cl Black Crysr i DB Ltd Pi mama and 
SpecChess tor tor 16K 2X51 

DVUAKTT A The best adventure game *v have reviewed ' 
m 11V1 Ala 1 A Si 'ye: 'A,i adventure ewhusmi s Xeatr. '.v ' 
Games Best use of Spectrum graphics and music we ve seen A wvr.dejlally 
witty adventure and you could win die £6 000 Golden Sundial of Pi 
(Automata) £10 (2X31 !6K version £6i 

TTIUTF P A VV "The best graphical game ! ha ve seen dr; v 

A liVUiUA A & micro" Interface "Excellent graphics one of 
ipebest YtCbtnp "Fa# and furious required pfaymg tor arty Spactim 
owner' tV?ud! Micro? 5 skill levels training program Hold HaJofFam* 
keyboard Overlay 25-page on -sewn manual (Quicksilva.' £5 95 
rnt tri UrtUDIT r 1 ,u< c&et aAvrrrtv *ir- 

1 n£j HUuDli available for the Spectrum Y7 Comp 
Free 265'pttge iQusuated took of The Hobbit conimns clues to help salve the 
adventure 30 beautiij] full scieen pirtmes 50Q word vocabulary 15 page 
ifistrucuon manual save print pause It took 4 people 18 months to write' 
iMeiboumn House) £)4 95 



GREAT BRITAIN LTD sophisticated 

management game Pen Comp add 'Diffiad: and chai'v.'igwg ' ZX Comp 
Even plays 'Rule Butaimu Chcose yum party and run the country Will inflation 
and unemploymeni came dawn at the hotels came mO Sr's up to you Then 
watch the results on e.ection night' iHesseil £5 95 1 *6K 2X81 version £4 96) 

CDFPPUFCC ZXCrs.-x- ’ ZX .V.7tf 

mI* AwwIUimm 'f p;.: ' .Tip 

Full graphic chessmerr 7 play levels air legal moves position analysis for 
problem-solving lecomnwiided move epuan print game history (Artie £9 45 
12XSI non graphic 16K wision £9 9E; 

UT Af*V PDVCT A [ T 

DLnLli Lett XmI nL SBOK : p: r t. ui.iav-i on 

two duilmg rassr 'ttes 1 You must solve each of the 5 stages to defeat the 
Lords of Chaos Real-time monster battles 16 cam man, 1 keys rCamelljO 50 
i HEX 2X9 1 version Over I00K loads in 7 parts f 7 60) 



I 



Pail in SOFTWARE SOpCItkCAiKET 9? Hcwird i LflLf Utidm, SWli 6KU 
I H fou not win: w cui i bii vmit yend otti+t out CMftjUy oti plAir. 

p*per rei 4 qwor^ '4y» Eiu. # nb*r IX ] | bU\L Qftei Only 

1 4?wn & 1GK SpKlnjtt D m It Spectrum □ a^K^XS lO -pnrM (uch 1 



E emits** my Cheque PO foi C pjy ifcl-e to SgMwa£« Sl rEr^ri* : 

PVilw uh bicck W wb ant i! . you wroa C Ll 



Nud* 



1 



I 



.... | 

Ptwni .J tivf. u ow w« Livt M7iyu*iY | 

, . V I 



Progiaim Ninws 


Computer 


Pnce 
































POSTAGE UK Add 5£po&hrptf outer £ 

AKU tlfHOPE AJd&5F(L'.rf«is|jtoo(Jdb £ 

PACINO 0UTBDC FJPOPt Adi 

ptt^tkmurraAi] £ 

TOTALCi 
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SOFTWARE SUPERMARKET 

87 Howard's Lane, London SW15 6NU 01*789 8546 
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Run for cover — here comes 
a smashing program from 
Stephen Ormrod of Bury. 



In (his program, Stephen has 
Taken trouble to incorporate 
moving graphics, simple rules 
and an emphasis on strategy 
rather than relying on Lady Luck. 
Indeed, it took seven versions of 
the program before Stephen 
was happy enough to send it to 
us! 

The rules of the game are 
quite simple You begin the 
game with 30 bombs for your 
skyer aft and you can release a 
bomb by pressing the '0' key 
Your aim is to hit all the enemy 
ships and 'planes you can within 
the restriction of how many 
bombs you have If a ship 
reaches the landing stage before 
you can destroy it you will lose 
one of your valuable bombs, and 
you are further restricted by only 
being able to fire one bomb si a 
time lif there is a bomb still on 
screen, you will not be allowed 
to fire another). 



Plain sailing? 

When you first RUN the pro- 
gram, the Score Advance Table 
will appear on the screen. From 
this you will be able to see that 
ships are more valuable (in terms 
of how many points are scored! 
to destroy than 'planes. The air 
craft are not easy to hit but 
there is no penalty for allowing a 
plane to escape your fire. 

After pressing the 'S' key, 
the score table is erased and you 
should get your finger over the 
'O’ key — this is the on+y control 
key used in the game. Your am- 
munition will appear as a series 
of grated railings' at the top of 
the screen. The sea will appear 
at the bottom of the screen with 
a lending stage in the bottom 
right-hand corner. You are posi- 
tioned in a skycraft, sited just 
below your ammunition dump at 
the top of the screen. 



Your skycraft slowly circles 1 
the sea harbour you travel 
across the screen from right to 
left, and when you disappear on 
the left hand side you miracu 
lousiy appear on the right-hand 
side again. The white speck in 
the centre of your skycraft in- 
dicates that you have a bomb on 
board. 

Ships will appear on the left 
hand side of the screen and 
slowly move toward the landing 
stage. As you move across the 
screen in your skycraft, you 
must decide when to release 
your bomb in order to destroy 
the ship If you manage to score 
a direct hit on the ship, you wit! 
be rewarded with the ship being 
swallowed up by the mysterious 
deep However, if you miss the 
ship, the bomb will explode 
harmlessly in the sea and the 
ship will dock at the landing 
stage, us troops will disembark 



unopposed and steal one of your 
bombs. 

Periodically, an enemy 'plane 
will fly across the screen from 
left to right, moving twice as 
quickly as their navat col- 
leagues They are not trying to 
reach the landing stage , their ob- 
ject is to get between you and 
the ships, thus blocking your 
bomb. There will only ever be 
one ship or one 'plane visible on 
the screen at any time, but a 
'plane and a ship may be seen 
together, 

A shot in the dark 

One of the problems you will en 
counter is judging when to 
releese your bombs so that they 
will destroy the ships. One tactic 
you could employ is the 'shot in 
the dark' option in which you^ 
release a bomb before a ship has 
yet come onto the screen. But 
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re member , you have only 30 
bomba, so it's best to make 
them count, 

When you have used up your 
30 bombs, the display will scroll 
upwards so that the 'sea' ends 
up at the top of the screen. The 
score you have achieved during 
the game ts then displayed, 
followed by the top highest 
SCOris of the day. The sea will 
then begin rolling again and the 
2X81 will wait for you to press 
0' signifying that you would like 
another game. 

To help you decipher the pro- 
gram listing, perhaps the follow- 
ing would be useful. The ships 
and aircraft are held in string ar- 
rays, AS, B$ and CS. Cruisers, 
represented by AS, are gener- 
ated as follows: 

A$H» - 'Space, Graphic 8, 
Graphic 4, Space ' 

AS (21 - "Space* Graphic 8, 
Graphic 5, Space" 

A$l3) "Graphic R, Inverse 



Space, Inverse Space, Graph 

E " 



85 is used to represent the air- 
craft and is comprised of the 
following; 



B$ "Graphic 7. Graphic 7. 

Graphic 6. Graphic E" 



Battleships are held in C$ and 
are made up as below: 



CSflf — “2 Spaces, Graphic 3, 
Graphic 5, 2 Spaces" 

C$121 — ”2 Spaces. Graphic 8, 
Graphic 5. 2 Spaces" 

C $ (3 1 - "Graphic V, Graphic 6, 
Graphic Q, Graphic W, Graphic 
6, Graphic T“ 

C$(4l - "Space* Graphic R, 2 
Inverse Spaces, Graphic E, 
Space" 

The ammunition dump is gener- 
ated m line 1 34 and comprises 
30 Graphic Qs. The stung array, 
05, is your sky craft and is 
shown in line 1 35 as an Inverse 
Dot and a Space. Line ISO is 



made up of 3 1 Graphic As and 
one Inverse Space. 

£$ and f$ are alternating 
Graphic As and Graphic Ds en- 
ding m an Inverse Space. Note 
that E9 and F$ run in antiphase 
and alternate in subroutines m 
lines 7000 and 7020 to make 
the wave -like motion of the sea, 
Lines 200 2 70 represent the 
‘core’ of the program. The rest 
of the listing comprises a 
number of routines which are 
called from time to time from the 
main program. Try working out 
what does what. 

Here is a list of variables used 
in the program to help you work 
out hew the program works 

Array V16) - The six best 
scores. 

Array Vt3) Whether or note 
plane or ship is 
visible. 

SC - Player’s score, 

F Flag controlling 
whether or not a 
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bomb is loaded 
aboard your air- 
craft . 

VU — Position of 
waves on the sea . 

PQ Position of last 
ammunition in ihe 
dump. 

AMM — The number of 
bombs left (plus 
one). 

X The horizontal 
position of the sky- 
craft. 

V The horizontal 
line of the falling 
bomb. 

AS — The controlling 
variable for what 
will appear on the 
screen next, 

L Control variable 
in loops, 

N - Control variable 
in loops. 

SB Individual score 
awarded for hitting 
a ship or ‘plane. 
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SCORE ADVANCE TflBLC: 




sa,i00 ( iS0 or 2ee 
-- EHEMV AIRCRAFT 



loo.aae or joo 

-- BATTLESHIP — 



200,4.00 OR 600 
TRQQP^ CARRIER 



PRESS 



TO START 



Some sample screen dumps from the program 






UB liJSS 

ill THEU PRINT RT G, 

O ” 



j r« 


& I M U f 5 ; 


-iO 


S4_oy 


50 


r in uo) 


SC’ 


L 5’ r YU -2 


V 0 


L ET 5 C = 0 


30 


v£T F=G 



65 

afO 

95 

ies 

no 

' 15 
120 



D IM 
LET 
lET 
L5T 

let 

DIM 

LET 

LET 



R $ (3 4 1 

ft * / 1 ) tt ” 

ft $ ( S&-J 
H 5 (3 

s$ = - 

CD U . 

CSC) 
Cs(£i ='" 
C$(3) a" 
C$ (4i s" 

sfieo 



_ ■ « 



•A" 



i3(j LET RMH = 31 
190 GO SUE lOOO 
OS PRINT RT 19.C1. * 

GO GO SUB 7GO0 
2 10 GC5U8 1110 

= 20 IF INKEY $ =**0 * RND F = 0 THEN 
■ ” SUE 1500 

^30 IF INT kPND^t'=0 THEN GO SUE 
.700 

_ _ 5 QOSUB 7GSO 
2 4.0 FOP N=i TO 3 

_E0 IF U(N) ue THEN GO SUE 2O0G + 
N*250> 

=60 NE <T u 

0 70 FC 0 THEN GO SUE 3500 

ITS GOTO 2 GO 

1000 PRINT RT 0,O;"fiMMO 1 , fi«H - 1 



10 10 
L02© 
i. u 30 
1 10 
1 115 
iiao 

.. L 30 

- no 

LSOO 
IS 02 
1503 
1605 
150T 
IF io 

1 “ IS 
L520 
2O0Q 
3003 

4ND 

2005 

30 10 

2350 
9 1) 

2200 
2) 

2270 

3 1 

32S0 

2290 

2300 

2310 

2 '- 2 0 
£"oC 
2 ^ 35 
234.0 
2300 
25 1® 
2520 
2530 
2510 
2350 
2-50 
9(1) 
2 “50 
3 ) 

2 “TO 

3 . 

2750 

4f / 

2 *. 90 

2300 
2 5 10 
2520 
= : 30 
=: f AO 

0:50 

3000 
300 2 

r ti i ♦ 

3004. 

3005 
3005 
7 007 
3005 
3010 
3020 
302 2- 



RE TURN 

PRINT AT 0,2© . “SCORE ".SC 

RETURN 

LET ;\sX - 1 

PP INT RT 2,0. CHP i 0 

IF Ve-t THEN LET X«a« 

PRINT RT S-X.tt 

RETURN 

LET F ~2 

PRINT RT i.PO," " 

LET PD-PC - 1 
LET AMHsftMM- 1 
GOSUE 10OO 
LET D*= S " 

LET Y = * 

RETURN 

LET ft S - I NT /PNC #-3) +1 

IF AS =3 AND U f 1 ■ :> O OR AS = i 

U'3) < :-0 THEN RETURN 

IF U(ftSJ-D THEN LET U 1^5; =L 

RETURN 

PRINT RT 17, U (li -1.; CHPi 0,; ft 



PRINT TAB Ull)-1,CHR* 0; ft® t 



PRINT TAB U ( l'j -1, CHPJ 3.ft( f 



lg i lixj=uil<+i 



IF U(l> <29 THEN RETURN 
LET U ( 1) a© 



PRINT 

PRINT 

PRINT 

GOSUB 



RT 17, 25 
TAB 26 . " 
Tft5 28, " 
3000 



RETURN 

PR INT RT 1 © ,U O ) ~2 , " *‘;B$ 

let u <ai =u o j +z 

IF U<2) (29 THEN RETURN 

LET U < 2) =0 

PRINT RT 10,25." 

RETURN 

p p INT OT 15 , U 1 3 i — 1 . CHP 9 Q,; C 



PRINT TAB U(3)-1.CHR$ 0.;CS( 



PP INT T AE U ‘3) - 1, CHP $ 0;Ct< 



PRINT TAs U i®> -l; CHR* ©, C$ < 



LET U (3‘i =U < 5 j *1 
IF U i3) (27 THEN 
LET U O) =0 
PRINT AT 16,26. 
FOP N = 1 TO 3 
PRINT TAB £6.; 

ME XT N 

FOR L = 1-5 TO 1 S 
PRINT AT LSI, I 



RETURN 



'EP - 1 
I L AT L + i 



31 



NEXT L 

FOR L =■ 30 TO RO STEP -1 
PRINT AT i,L,‘* '■ 

NEXT L 
LET POtPO-1 
LET AMMsfiMM -1 
GOSUE 1000 

«-:p l-po + i to 10 
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3023 


PRINT AT 


1 , L , " .1 


5165 


PR INT AT 15. 


=■025 


NEXT L 


5 19© 


PRINT AT 19, 


■>n£F 


PRINT AT 


1.31: ’J" 


52CO 


LET SC»5CfSB 


3027 


FOP L-2 TO 19 


522© 


GOSUB 1020 


2 C £ S 


PRINT AT 


L , 3 1 , ’ J ' ; AT L - 1 , 5 i 


5 225 


GOSUB 7500 


„ . i h R 




F 2 O 0 


PRINT AT 19. 


3330 


NEXT L 


THEfi GOTO 9300 


5 936 


LET r = 0 


3335 


IF At-1M*1 


5 94© 


LET U(3; 


S(?4© 


RETURN 




_ 0 


GOTO 359© 


3 500 


LET F=F+1 






POR N*1 TO 5 



35 I O ! 
3520 
3530 
3540 
3550 
3555 
■; c tO 
35TO 

* " 5P 

356© 

“SPLfl 

3530 

3535 

3500 

36 10 
4000 
4010 
4 0£0 
4O00 
4 100 
4105 
4 110 
4 100 
4140 
4 150 
4 ie 0 
4 170 

4 ICO 
U85 
4 190 
4500 
4510 
4S20 
4530 
4603 
46 iU 
4520 
4 5 4.0 
4 550 
4 650 
4670 
4650 
4 655 
4 690 
4695 

4 700 
4705 
47IC 
47' 15 
a 720 
4730 
4740 
4745 
4750 

5 00 0 
50 10 
5020 
3030 
5 100 
5101 
3 10 2 
5110 
5 115 
5120 
5130 
5140 
6150 
5 155 
3 15'’ 

5 160 
5165 
5170 

5 X ■’ 

6 ISO 



PRINT 

PRINT 



Fsie 

F < 19 

U ( 1 > 

U < 3 ) 



' F,Y , 

" F - 1 . 
THEN 
THEN 
C >0 Th 

c : © Th 



1 . Y , CHP 4 0 
N GOTO 4O00 
N RETURN 
THEN GOTO 4500 
THEN GOTO 5000 



P0=-1 THEN GOTO 9000 
F - 12 THEN RETURN 
Y>26 THEN PPXNT 47 2© 



THEN GOTO 9000 



TO 

i +-N 



IF Y >26 THEN PPXNT AT 2 
LASH” 

IF Y <27 THEN PRINT AT 20 
5H " 

LET D $ = 'H ” 

IF P0=~1 THEN GOTO 9000 
LET F=0 
RETURN 

FOR N=2 TO 1 
IF Y=Ut2> + N THEN GOTO 4 
NEXT N 
RETURN 

W n & tsJ — 1 Tfi * C 

PRINT AT loTu (2> -2; "1^® 
PRINT RT 10 ■ U (2t -2 '' BOO 
NEXT N 

LET 5B-I NT (RND*4+if *5© 
PRINT RT 1© , U (£> -2, SB. ” 
LET SC = SC +SB 
GOSUB 1020 



1 

THEN 



GO t O 4 1O0 



EC- ON “ 



PRINT RT 10., 
LET U (2) =0 
GOTO 3590 
FOR N = - 1 TO 
IF Y “U f 1> *N 
NEXT N 
GOTO 3550 
LET U* = ” 
PRINT RT 17,. 
GOSUB 7020 
PRINT RT IS,. 
PRINT TAB Uf 
GOSUB 6950 
PRINT RT 16, 
PRINT TAB Ui 
GOSUB 6250 
GOSUB 7020 
PR I NT AT 19,, 
LET SB - I NT f 
PRINT RT 19, 
LET SC “5C +5F 
GOSUB 1020 
GOSUB 7500 
PRINT AT 19, 
LET U C 1 ) =o 
LET F = © 

GOTO 3590 
FOR N = -l TO 
IF Y=Ut3> +N 
NEXT N 
GOTO 3560 
LET U* = ‘ - 
PRINT RT 16, 
GOSUB 702© 
PRINT AT 17., 
PRINT TAB U i 
PRINT TAB U< 



U <2> -a; " 



2 

THEN 



GOTO 4600 



U(l) - l.;ui 



U f 1 J - 

1 ) - 1 ,; 

U f i ) ** 

1) -1, 



i , a % i l J 
H 4 ( £ ) 

1 .U $ 

A t ( 1 ) 



U(l) - 
PND *-3 
U ( 1 ) ; 



u f i> ; 



l, U* 

+ i > 

SB 



4 

THEN 



GOTO 5100 



GOSUB 

PRINT 

PRINT 

PRINT 

GOSUB 

PRINT 

PRINT 

PRINT 

GOSUB 

GOSUB 

PRINT 

PRINT 

GOSUB 



U (37 - 1 , U i 



6950 
RT 1 7 , 
TAB U t 
TAB U ( 
6950 
702 0 
RT IS , 
TAB U i 
6950 



U ( 3 i - 
3) -1, 
3 J - 1 , 

U (5) - 
3 J -1 . 
3) * 1, 



1, C * ( 1) 
C S ( 2 > 

C * <3* 

1 , U$ 

C* < X ) 

C 4(2) 



u icy - 

3 5 -1, 



i ; u i 

Citi) 



6960 NEXT N 

^©00 PRINT RT \ i, 
7010 RETURN 

7O£0 PRINT RT 

703© RETURN 

^300 FOP N — 1 T C 1 
“SIO GOSUB 70OO 

"Sa© GOSUB 7020 

7530 NEXT N 

-640 RETURN 

6000 PRINT TAB 10 

3010 PRINT TAB 10 

6020 PRINT -SCORE 



■, P * 



AIR P.i 



SCOP E AC URN C E TABLE 



6030 PRINT ^ 

6032 PRINT B4.TAB 10.; “50 . 10© , 150 
OR 200 " 

6034 PRINT TAB ” ENEMY AIRCR 

QFT ■' 

6036 PRINT 
6040 FOP N-l TO 4 
6050 PRINT C 4 i N 7 
6050 NEXT N 

607© PRINT AT S . 1© . ■’ lOO , 20© OR Z 
0 ©** ’ . 

606© PRINT RT 9,2.”-- BfiTTUESH IP 



ICO , 200 OR Z 
-- BATTUE SHIP 



LET SB = INT i RND *3 4 1) *1O0 



S0S5 PRINT AT 12 Q, 

609O FOR N=1 TO 3 
5100 PRINT A*<N!t 
5110 NEXT N 

&120 PRINT AT 13 , 1© ; ”200 * 400 OR. 
60©” 

B12S PRINT AT 14,7;”-- TROOPS CA 
RR IER ** 

613© PRINT AT 17,6; “PRESS ““£■*“ 
TO k START” 

6140 IF INKEYJ C >”S“ THEN GOTO 61 
40 

6150 CL S 
8160 RETURN 

9000 PRINT AT 5,0; "OUT OF AMMUNI 
TION" 

9005 FOR L = 1 TO 5© 

9010 NEXT L 

9015 FOR L - 1 TO 2© 

9020 SCROLL 
2025 NEXT L 

9030 PRINT AT 3,0, "YOUR SCORE UA 

S ** " sc 

904© LET YU =0 
9050 FOR N=1 TO 6 

9060 IF SC>U<N> THEN GOTO 930© 
9070 NEXT N 

9060 PRINT AT 5.0; “TODAY 11 "S SIX- 
OF -THE -BEST: “ 

2090 FOR N=1 TO 6 

9100 PRINT AT N+6 # S, N, U IN> 

Q120 PR 2 NT ^ AT 14, 0, “PRESS 
TO PLAY AIR RAID” 

9130 GOSUB 7000 
9140 GOSUB 7020 

9150 IF INKEY* *; >“©“ THEN GOTO 91 
:C 

9160 FAST 
9170 CL 5 
9160 GOTO 40 

9300 FOR L*6 TO N+l STEP -1 
9310 LET UtL) tUrU-lJ 
9 3S© next L 
3330 LET U ( N) -SC 

934© PRINT AT N+6,13, < UELL DON 

5 > “ 

9350 GOTO 90S© 
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THE IMEW SPECTRUM 



'ADD-ON 



NOW WITH ADDITIONAL 
SWITCH-TYPE 
JOYSTICK PORT 



Q 

O 

3 

0 

Q 



COMPLETE your SPECTRUM with our Multi-purpose 
Sound Generator and Joystick port Board* ' With on© 
low cost purchase you can obtain the following 
outstanding improvements to your 2X SPECTRUM 

* THREE CHANNEL sound effects PROGRAM Three 
independent sounds with music, gun shots, 
explosions etc 

AMPLIFICATION of the standard sound Output 

• TWO ports for Potentiometer Joysticks, 

» ONE port tor Switch-type Joystick 

The ADD ON uses the amazing AY 3 8910 SOUND 
Chip, which gives you an enormous range of sound 
effects The output and volume of each channel can 
be separately control led, with gun shots, explosions, 
drums etc., produced under the 'sound envelope'* 
MOST IMPORTANT TO NOTE - the CHIP Is 

'processor mdependenl ' This means that sOundscan 
continue to be produced without any noticeable 
effect on the speed of your program!* 

The 1 ADD O N “ coni a i ns i ts own speaker and a rnplif i e r 
chip and is supplied with a cassette containing sound 
demon si rat ton routines and seme sample sounds 
The ADD-ON' simply plugs straight onto the back of 
your SPECTRUM No soldering s required 

COMPLETE YOUR SPECTRUM NOW! 



O 

(SI 



KIT imcl cas^ each CS 35 VAf 



® JOYSTICKS (POTENTlOMJ Ttft- TYf*£) 
KIT <ind 

□ 

3 

0 

Q 



BUILT *«h CS 75 * VAT 



COWBOY SHOOT OUT 

Machine Code: £3 95 - VAT 
Full feature, TWO PLAYER. tuwlXJv ShOOtiny 
gam* Hid© behind i he cactus piam$ end moving] 
chuck wagon* until they ar^ ihoi awciv Shoo! 
you* opponent and avuisi getting lut youTi®ll 
Thti w^onrj player can bi? The corn pul er, but 
you set its skpH from 10 level s Excellent 
colour graphics and sound 

CABMAN Machine Code £3 55 VAT 
You are lh* ovvner of a n«v! of yellovY ijxi-.. 

A r«val hrm compotes With you. Trying 10 Steal 
your ler esand run you off me ro ad j I they can 
Ten saiH levels defentwie the nurniiwf of opposing *** .v rhp _ 
sekhmI at whigh shey drive and ih* amount you earn per compItfietT 
uourney MAXIMISE yOuf c arm nm bfi lore you lose ydur cnliftf 
P 1 +j+i-j This orpn t am i a F I RST C ILA5S 






MACHINE CODE PROGRAMMERS — 

ACS SOFTWARE 
ASSEMBLER NOW ONLY £5 55 l 

Dl S A SSe M B L E R NOW ONLY £4 55 1 

BOOKS 

LARGE Range FOR SPECTRUM ANDZXgt 



BBC, 
WAGON 1 
A ACORN 
□TALERS 













VO t| W# Hw l I anfl 'TH Thvi i Iffi DGe AM ROW E* 

SOFTWARE fetid* BBC ACOflN SPECTRUM 

O^AGQN 3J 5fnij5Af 'r-f f^pr^ jfeulj’i^uF 

j All mi #r* n<n* «^pi IjiJjIp IT |H QW$ Onltff OF 

il-Td fii>m MlCROPQWEfl LTD 

Dtp i ZCJ 

6 6a REGENT STREET 
CHAPUALLERTOH «. 

LEED5lS74P£ - VAT il 

T* 3' 696J4J 



Pi* add 55p 
□rrde r PSP 



WRITTEN AN V PROGRAMS 
WE*AYW-4 ROYALTIES 
FOR DRAGON SPECTRUM 
BSC PROGRAMS • 



®®@©®®®O0(3GQ® 








EDUCATIONAL SOFTWARE 

ZX 81 (16K) AND SPECTRUM 



C4 95 pet cssserre or 5 end sae for catalogue to - 

ROSE CASSETTES, 

146 Widney Lane. Solihull. W«l Midland* 891 3 Lh 

Programme's We are looking for good ZX educations software 



PRIMARY ARITHMETIC 
(ZX SI and 1GK Spectrum)- — 

Add Subtract Multiply and Divide 
Numbers arr- in Lvi^ s tv type 
Entry erf aiHWiSf ^iEh unil* fir SI 

EDUCATIONAL QUIZ 
(ZX B 1 PL— 

4 proofs rns for th© family Qu^Sho*^ 
Oh General Knowledge Reasoning 
£ if ig =sh ls nd M d \ a ! ; \ uff ill s >ns 
use RNQ function 



0 LEVEL MATHS REVISION 
(ZX ai> - 

■ teat h fast program p?u,s EWD 
program* tiling goner aTfHt 
Irom t ft© O i£v-pi 

Syllabus 

"O" LEVEL FRENCH REVISION 
(ZX B1)r- 

3 teach and toss Grammas 
programs jjlui 3 OOfflpfftfteflSM 
Voeabufaiy program* 



“"NIB ifre 



INTERMEDIATE MATHS 1 
[ZX SI and 4SK Spectrum) - 

Long Muli^CAEion Long Division 
Highest Common Factor L0 w«-h 1 
Common Muflip'© Fratf'u^S 1 
i * S -,i I- p act ions 2 \ * & ■ 



INTERMEDIATE MATHS 2 
(ZX 51 and 46 K Spetlrumi: — 

Areas P©nm©S0ti Sample 
t'oLiai'ons Pefoamaget SeisiWmn 



INTERMEDIATE ENGLISH ! 

(ZX 91 and i6K Spectrum):— 

IWtamgs V Mfianmgs 2 Pads ot 
Speech Prcrvoibs, Smi^ra 
Anugi^mS 

INTERMEDIATE ENGLISH 2 
(ZX91 and IftK Speclrym} - 

■It. ms Op: - 1, GfpuSiluS 2 

Group Terms Odd Wwo Out 
Spellings 



33 Jj HORftOR ADVENTURE GAME I 



Occupyihg ov§f 13 VjK of memory, a supstb 30 graphics 
adventure game for the ZX81 with 16K RAM, for only 
£3.96! Enter Dracula's tomb at 30 minutes to sun sent 
wander through the tomb s pre-mapped 3(X) vaults 
in search of the fabled Vampire s Treasure pick up 
valuable silver stakes and use them to defend yourself 
againsi the lurking horrors .. ghouls, zombies, pits of 
primaeval slime . . Sea them all on the ZX81‘s plan of 
the tomb . . when it will let you’ Take a chance on a 
Mystery Vault ,,, if your darel And all jhe time the 
minutes are ticking by to sunset when Dracula uses 
from his coffin and comes after youl EaCH of the 
infinite levels of the tomb has ns own 300 vaults . . go 
as deep as you like, the Prince of Darnkess will seek you 
out m his blood lust! WARNING: people of an 
exceptionally nervous disposition should play this game 
only during the hours of daylight 1 Special facility 
enables a game in progress to be saved on tape so you 
can continue it whenever your choose. 



STOP PRESS: Colour sound version no* available for 
45K Spectrum £4.55 inc p&p 

Price of only £3.95 includes ready to- load cassette with 
library Case and inlay, full instructions, postage and 
packing. Order today! Money refunded if nor delighted! 
Send cash, P 0 or cheque to: 



MOVIEDHOME VIDEO DEPT. ZC4 

T9 Leigh tqri Avenue Pinner NAS 3BW 
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|8fR«M |EaUB 

MEMBERSHIP INCLUDES: 20% OFF FIRST TAPE 

15% OFF NEXT THREE TAPES. 10% OFF ALL FUTURE TAPES AS MEMBER 

★ Special offers during membership ★ Forthcoming free offers 

★ Occasional very special hardware offers ★ Regular Newsletter and Lists 

★ Only the best software by the most respected houses stxked 

ZX81 • SPECTRUM ■ DRAGON 32 • ORIC 1 ■ JUPITER ACE • B.B.C. 

TWO SCHEMES 

★ MAIL ORDER MEMBERSHI P £8.00* SHOP M EM BERSHIP C5. 00 * OPTIONAL LIFE MEM BERSH IP ES . 00 EXTRA 

★ SPECIAL SCHEMES FOR 15-YEARS-OLD AND UNDER * O.A.P.s * UNEMPLOYED 
TELEPHONE ACCESS /BARCLAYCARD/ViS A ACCEPTED OR S A.E FOR FULL DETAILS 

FREE DRAW FOR JUPITER ACE COMPUTER ON APRIL 30th FOR ALL MEMBERS! 



You Know us 1 We are genuine 1 Full refund ol >ee il not satisfied 
when membership aeiaiis arrive or anytime in firsi six months if 
genuine complaint is not resolved within 30 days 

5 ST. PETERS LANE, LEICESTER. TEL 0533 29023 



“THE FRIENDLY 

Pop in to the shop and have a chat about 
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At last tfveres a really cheap 
but efficient way of ironing out the 
ZXSl’s only real bug its keyboard 
The F ilesnrty Buttons# offers 

■ A full travel calculator type 
moving keyboard for only £995 

■ installed in seconds 1 tie peel 
off adhesive backing means you 
just register into position and 
press 

■ No messy labels. dismantling 
or soldering 

■ 1 groups of colour keys to 
pick out shift, numerals and 
newline 

■ Precision moulded in AB5 
to match your ZX81, with con- 
Iras ting legends tor maximum 
legibility 

Allow up to 28 days for deliver y 
Orders to Filesixty Ltd .FREEPOST 
London W9 2BR 
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SOFTWARE REVIEWS 



Sinclair 

software 
for your Hi 

Our intrepid 
reviewer, Nick 
Pearce, inspects 
the new range of 
software from the 
Sinclair stable. 



ZX81 - — _ 




Planet Of Death, 
Ship Of Doom, and 
Adventure island 
— Artie computing 
Ltd 

First ly for tWs month's ZX81 
software review, some adven- 
tures f rom Artie, Three of Ante’s 
adventures have been given at 
tractive boxes and more in- 
teresting titles (they were 



known formerly as Adventures 
A. C and D) for marketing by 
5mclair as part of their fast ex 
pending software range. 

for the benefit of readers 
new to computer adventures, a 
brief explanation of this type of 
role playing game will not go 
amiss. An adventure is a game in 
which you explore strange new 
worlds with your computer in 
the comfort of your own home. 
As the introduction to the Artie 
games puts it, during an edven 



ture ‘the computer acts as your 
puppet and controls your 
senses' Plenty of imagination, 
patience, and some lateral think 
ing are necessary if you are to 
succeed. An adventure is a 
game with an object to enter a 
castle, rescue a princess from 
the clutches of an evil wizard, 
and escape with her to safety, 
for example. 

You move from one location 
to another and there are objects 
along the way, some of which 
should be collected as you will 
need them later on Hazards of 
one sort or another abound, and 
you will need to overcome them 
all. Each location is described by 



I found very quickly. Once that 
happens in an adventure 1 quit 
and start again, making sure 
from then on that I stay well 
clear of the maze at ail times! 

In Ship of Doom (Adventure 
Cl, your ship, whilst on a recon 
nais&ance flight, has been 
drawn by a Graviton Beam onto 
an alien cruiser. Your aim ts to 
free your ship by pressing the 
control button in the main com 
puier room. You commence in 
your ship, and begin by moving 
into the airlock of the alien 
cruiser. This is a long adventure 
with some 40 locations a 
radio room, robot factory, 
weaponry, cold room, galactic 



X ON p HOUMT’ftlN e>»_ irec-.j 
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THAT DIRECTION 



‘ELL r-fE UhflT TTj DO 

A sample screen dump from Planer of Death 



the computer, and you instruct it 
with short phrases such as 'Go 
East’, Get knife". Use torch', 
etc. The computer then provides 
an appropriate response such as 
a new location description. '1 
can t' or quite often 'i don't 
understand It is a good idea to 
make a map as you proceed to 
stand any chance at all of retrac 
mg your steps to safety 

All the Artie adventures are 
written in machine code and are 
very fast; response to com- 
mands is practically instan 
taneous. They each have an im 
pressively large vocabulary of 
over 1 00 words. The programs 
are long, and take 6 Vi minutes 
(Adventure A) to 7 minutes 
[Adventure D> to LOAD. 

Forbibben Planet 

Planet of Death I Adventure A I 
has about 20 locations and a 
similar number of objects. You 
are stranded on an alien planet, 
and the object is to escape by 
finding your Space Ship which 
has been captured and disabled . 

You really are in a strange 
world of the imagination. There 
are caves, a prison, a lift (but the 
buttons are rather high, and 
where does it go?), guards and 
green men, and much more 
besides. There is also a maze, a 
feature common to many 
adventures and which, as usual. 



bar, an android con version room 
to name a few. 

There are also about 40 Ob- 
jects including a sonic 
screwdriver, infra-red spec- 
tacles, even a body frozen in ice 
and a beautiful android girl. I 
won't go into too much detail 
Over what can be done with her, 
suffice to say that she is pro 
grammed tor satisfaction 
seme parts of this adventure are 
definitely for adults only 

There is the odd spelling slip 
in my copy of the program, (ex- 
its becomes exitw in the log 
room, for example), but nothing 
<S seriously wrong In some 
places the program is surprising- 
ly flexible, it accepts both the in 
struct ions 'turn’ and 'rotate', for 
example, although some other 
commands have to be in- 
furiatingly precise. In all the Ar 
tic adventures you can speed up 
data entry, by typing 'N' for 
North and 'Y 1 for yes, for exam- 
ple. 

All the Artie adventures are 
extremely absorbing. Thev can 
aiso be very frustrating; it is 
possible to spend a whole even- 
ing stuck in one small area of the 
game unable to solve a problem 
that will allow you to move fur 
ther. However, some time later 
and after giving up all hope of 
completing the game, the 
answer will hit you in a flash of 
inspiration, and you can move on 
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until vou feach another seem 
inglv intractable problem a few 
locations latec. An adventure 
can take days to complete 1 
Both Adventures C and D are 
very long and incorporate a 
cassette routine with which a 
partly completed game can be 
SAVEil and LOAOed at a iarer 
date — a very necessary 
feature. 



I spy... 

So absorbing were the previous 
two adventures that the 
deadline for this issue dawned 
before I had managed to com- 
plete Attic's final adventure — 
Espionage Island (0). SO I am 
afraid much of it remains un- 
charted for the present. On the 
basis of the part I have so far ex- 
plored. I am confident that rt will 
prove an excellent game. 

Perhaps in another edition of 
this magazine ■ will be able to 
we away a few of its secrets, 
or the present, the plot is as 
follows 

The intrepid adventurer is 
sent pit a reconnaissance mis- 
sion to observe an enemy island; 
there is a secret hidden 
somewhere on this island which 
must be discovered. Unfor 
tunately. your plane has to be 
abandoned when one of its 
engines is hit by enemy fire. The 
adventure begins in the 
aeroplane and leads into the 
heart of the enemy stronghold, 
from which you must eventually 
return to safety. This is a very 
difficult game, only to be at 
tempted by the experienced 
adventurer. Even getting out of 
the aeroplane and safely onto 
the island is a problem or at 
least I found it so — and I haven't 
yet managed to get much fur 
ther forward , 



the shortest, with the fewest 
locations and objects but wifi 
nevertheless provide many 
hours of enjoyment. The quality 
of software for the 2X6 1 is con- 
stantly improving, and at the 
same time prices are, if 
anything, falling. Some readers 
might feel these Artie cassettes 
are still a little expensive: 
however, there can be little 
doubt that they are very good 
adventures indeed. 

Artie Adventures A, C and D 
cost £5. £1 and £8 respective 
iy, and are available from Artie 
Computing Ltd, 396 James 
Reck it t Avenue, Huff. H(J8 OJA, 
or through Smciair Research L td 
(see below). 

Reversi 
— Mine of 
information 

Reversi is a late nineteenth cerv 
tury board game. Mine of Infor- 
mation's computer version also 
goes under the name Othello' 
fas readers of the letter pages of 
this magazine will no doubt 
r e c s II I , 

It is a game of skill between 
two players using a draught 
board. Counters, black on one 
side and white on the other, are 
used A move is made by placing 
a counter on a vacant square 
next (o an opponent's counter, 
and each move must result in 
the 'capture' of an opponent's 
piece a capture is made by 
trapping a Counter showing the 
opponent’s colour lor a line of 
such counters) between the 
new counter and one showing 
your own colour already on the 
board. The game ends when 
neither player can make a cap- 
ture. The winner is the player 
with the largest number of 



I flh IN RN R1RCRRFT 
'HERE NO OBUIOUS EXITS 
IN RLSO SEE 

R OflfcRChUTt UriTH ft CORO 
R DOC => LEDEP. 
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OK . , 

TELL ii£ UHflT TO DO 
OPEN DO CIS 

THE ODOR GPEL3, F U IMG 7 CL CUT 

14 ITH A RUSH OF hTP 
OU TlJMGE THROUGH THE ft IS 
ft? to Mfth E UP°CE ft ED MESS 
yOU OERfi * 

DO VOL UI3“ TO TRY RGft’N" 

RNSUER YES CR NC 

A sfmph screen dump from Espionage Island 



All the Amc adventures seem 
to be from the same original 
master program, but I don't 
think that once you've mastered 
one. the others will be a doddle. 
Each is original in content, and 
challenging Planet of Death is 



counters showing their colour. 

Now to MOI's game After 
LOADmg the cassette, a menu is 
displayed and you can choose to 
play a game against an oppo 
nent, a game against the com- 
puter, a sample' game, or to 



change the start position. Using 
this latter facility you can select 
for yourself a few advantageous 
positions the corners, for ex- 
ample - to give yourself a 
chance against the computer! 
For the novice, the sample game 
is very useful for gaining 
familiarity with the rules and 
learning something of the 
strategy behind the game. You 
Can go forwards and backwards 
through the sample game so 
that the effect of each move can 
be clearly seen . 

The board is displayed on the 
screen with the square co 
ordinates (A to H on the horizon 
tal axis, 1 to 8 on the vertical 
scale), displayed along the 
board edges. White and black 
pieces are denoted by 'O’ and 
'inverse O' respectively. The 
display includes the current 
score and the co-ordinates of 
the last move. After each move, 
the computer 'flashes' the 
pieces captured for a few 
seconds — a nice touch, 

no Cheating! 

The computer checks that the 
chosen moves are valid. Each 
time it is your turn to move, you 
can call up various game options 
— change level of play, replay 
last move, change sides, pass, 
or return to BASIC There are 
nine levels of plav. the response 
at levels 1 and 2 is practically in- 
stantaneous; levels 4, 5 and 6 
take about three, 10 and 40 
seconds respectively . up to level 



9 which takes a very long time 
indeed. Harder levels of play 
take longer as the computer 
looks further ahead and so has 
more possibilities to evaluate, I 
was somewhat disconcerted 
when I first irred level 9 the 
screen goes blank and after 
waning for a while nothing hap- 
pened and I thought the program 
had crashed It would be nice if 
the board was displayed, 
perhaps with some reassuring 
message Such as 'wait please. I 
am thinking', whilst the com 
puter evaluates its next move. 
At least you can then ponder 
your following move. 

The hardest levels really take 
far too long between moves for 
a sensible game to be played. In 
any case, levels 1 . 2 and 3 are 
hard enough for even a good 
player. If you can beat it at level 
4 you must have played this 
game before, to beat it at level 6 
you must be very good indeed 1 

The cassette is recorded on 
both sides, and the game takes 
about three minutes TO load If is 
written almost entirely in 
machine code Well-written in- 
structions, complete with some 
hints on tactics and strategy, are 
included m the package. Reversi 
is a very sophisticated program, 
easy to use end enjoyable to 
play. It is probably the best 
'Othello' program for the ZX81 
on the market, and will certainly 
improve the play of both begin- 
ners and more experienced 
players alike 
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Thm board and scor* tabte of Tfto game. 



super Clooper 
— Psion 

! am sure readers will not need 
reminding that six Psion soft- 
ware cassettes were reviewed 
in the Oct/Nov 1982 issue of 
this magazine. Super Glooper is 
a cassette from the same stable, 
and like the other Psion software 
is also marketed by Sinclair. 

The cassette contains two 
games and on the A side is the tu- 
lle game, Super Glooper. It is, I 
suppose, really a ’Pac-Man r 
type game in reverse. Instead of 
rushing around a maze eating 
food pills or whatever, m this 
one you 'paint' each square of 
the maze as you go over it. 



shield you get 50 points. It is 
profitable to chase the aliens — 
once you have a shield, of 
course — since you get an in- 
credible 1,600 points if you 
catch all four aliens with one 
shield. Of course, shields do not 
last for long, and catching more 
than even one alien is not an 
easy task. 

Hang on... 

A nice feature of this game is a 
pause facility. If you get in a 
fluster - with an alien close by, 
you might suddenly be unable to 
find the right keys to gel away 
from him - you can pause, or 
freeze, the game while you com- 
pose yourself However, I found 







.S.wV,. 



Thm score board tor the Frogs game 



There are, of course, four 
aliens who roam the maze, and 
the object is to paint the whole 
maze before they catch and 
destroy you You have four lives 
per game. In each of the four 
corners of the maze is a shield, 
and if you can reach one of these 
you may catch one, or more, of 
the aliens 

For each square in the maze 
that is painted, a score of 10 
points is given, and for each 



Psion's choice of control keys 
rather difficult to gel used to. 
Keys 1 to 5 move you up, for ex 
ample, whereas I would rather 
be able to use any of the keys in 
the top row for up. This is, of 
course, very much a matter of 
personal preference, other 
players might well by Quite con 
tent with Psion's layout. 

If you manage to completely 
paint a maze, more difficult 
mazes appear. If you find the 




slowest speed to easy, there are 
five levels of play to choose from 
and these can be selected at the 
start of each game. 

Super Glooper is written in 
machine code. It is a short pro- 
gram and takes only 80 seconds 
to load. If you have already got 
one of the many versions of Pac 
Man no w on the market for your 
ZX81, you will probably not be 
very interested in this game. If 
not, you may well find it a useful 
addition to your library of 
games. Not a particularly in- 
spired game. but competent and 
well-written, and quite good 
fun. 



jump to it 



I also found Frogs, on the 8 side, 
an enjoyable game. It is similar 
to 'Frogger', the basic idea being 
simple but quite effective. 

The screen displays a river 
with two banks, one at the top 
of the screen and the other at the 
bottom. On the river are nine 
lanes of boats, with boats in ad 
jacent lanes travelling in op- 
posite directions, left to right 
and right to left across the 
screen (The screen looks rather 
like a bird's eye view down on a 
very busy motorway). 

Eight frogs wait on the lower 
bank and the object is to help 
them each in turn across the 
river to five jetties on the upper 
bank. They must jump from boat 
to boat , if any land in the river or 
miss a jetty they are lost. Points 
are scored for each frog that 
successfully crosses the river. 
Two factors make this game 
more difficult: there is a time 
limit for each game (TOO 
seconds): and once a jetty has 
been reached by a frog, that jet 
ty cannot be used again in that 
game. Whilst the jetties 
'downstream' of The last lane Of 
boats are relatively easy to 
reach, those farthest upstream 
are much more difficult to land 



On. 



As well as jumping forwards 
across the river, frogs can jump 
backwards and left and right 
along the top of the boats 
{although they cannot jump 
from the back of one boat to the 
front of another coming along 
behind). Apart from the last 
frogs, where some manoeuvqr 
mg is sometimes necessary to 
get to a still vacant jetty, I found! 
tended to use the forward keys 
only. 

Again, this is a machine code 
game and the program is quite 
short taking about 1 % minutes 
to load. Movement is smooth 
and the game is pretty well idiot 
proof. There are nine levels of 
play, harder games having 
faster moving boats. A league 
table that can record the scores 
of up to eight players is 
displayed at the end of each 
game, so a competition bet 
ween players can be held 

This is the sort of game that 
requires a lot Of concentration. It 
would probably make a very 
good alternative to the 
breathaliser test a drink or 
two and J would imagine that it 
would become well nigh im- 
possible to got any f rogs across 
as the moving boats |USt form a 
blurr in front of your eyes. 

Frogs is not a complicated 
game, but it is well-written, 
works well and is enjoyable. At 
C4.95 for the two games, this 
cassette represents reasonable 
value for money. 



Reversi costs €7. 95 and Super 
Glooper costs €4 95. At 1 the 
cassettes featured in this review 
are marketed by Sine tart 
Research and are a variable from : 
Sinclair Research Lid, Stanhope 
Road, Cambertey, Surrey and 
selected branches of WH Smith 
Ltd. 
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Adding on 
your 

Spectrum 



Our review team take a 
brief look at some of the 
hardware add-ons for 
the zx spectrum. 



Now that the ZX Spectrum has 
well and truly established itself 
on the micro market, it is amply 
supported by a wealth of hard 
ware add-ons. Most of these 
peripheral devices have been 
manufactured by the people 
who supported the ZXB1, but 
lust as the Spectrum has at- 
tracted new users with its pro- 
wess. so too has it attracted a 
new following from the add-on 
manufacturers 

In this brief guide, we have 
not tried to cover all the devices 



currently available on the 
market but rather give you a 
flavour of the technology you 
can add on to your Spectrum . As 
joysticks are an obvious favour 
ite, these have been covered in 
some detail whereas RAM 
packs are fairly standard and so 
have only been briefly touched 
on. Also included in this section 
are a number of quite specialised 
add ons like sound units and a 
digital tracer. 

If you Own a Spectrum, you 
will no doubt have begun to 



realise the potential you hold m 
your hands. Over the next few 
pages you wiil hopefully see fur- 
ther applications for you and 
your computer to explore 

Joystick interface 
module 

— AGF Hardware 

The AGF |oystick interface, a 
version of which is also available 
for the ZX8 1 , has been de- 
signed to connect to the back of 
the Spectrum via the rear edge 
connector. There is also an ex- 
tension edge connector allow 
mg further devices to be added. 
The interface is built solidly but 
is not completely closed off The 
connection to the read edge 
connector is good, and can be 
easily removed without too 
much worry of it falling apart in 
your hands. 

The special feature of the 
AGF interface is that it includes 
an enable switch which makes 
l he keys of the Spectrum inoper- 
ative excepting the 2, W, S, 2 . 
9, 0, L and Symbol Shift keys, 
There is room fort wo joysticks, 
and the positions for the 
joysticks are both clearly mark- 
ed. 

Moving onto the joysticks 
lhamselves, they are very remi- 



niscent Of those employed by 
the Atari computer. As can be 
seen in the photograph, they are 
very solid with an easy to^gnp 
stick made of hard rubber-like 
substance. The joysticks at first 
seemed a little stiff, but with use 
could be manipulated with prddi 
sion. The red firing button was 
easy to use when moving the 
Stick and always fired when you 
wanted it to. 

The joystick interface and 
joysticks come complete with 
instructions and a short piece on 
using the joysticks in your own 
programs. The hardware is also 
covered by a three month 
guarantee for ihe joystick and 
1 2 months cover for the inter 
face. 

The first commercial pro- 
gram written for two players 
usmg the AGF joystick arrange 
ment is soon to be available from 
Silversoft. AGF are also setec 
ling other programs for use with 
their joysticks. 

The cost of one joystick and 
interface module is £23 50 and 
comes complete with a free de 
monsi ration program. Video 
Graffiti Extra joysticks are 
priced at £7.45 each. For fur 
ther details of these devices 
contact AGF Hardware, 26 Van 
Gogh Place, Bognor Regis. West 
Sussex P022 96V 



Joysticks 



Tfw joystick interface matiute} from 
AGF Hardware, compter* with Atari styte 
joysticks 
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demonstration cassette is in 
eluded in the package for 
demonstration of the joystick, 
once connected. The supplied 
software demonstrates various 
programming methods includ- 
ing machine code and control 
over sound and screen move 



The cost of the joystick is 
£ 15.95. For further details of 
this product write to Interceptor 
Micro's Lindon House, The 
Green, Tadley, Hants. 



ment. 

Interceptor Micro's offer any 
users their help with converting 
any software that you may 
already own so that it will 
operate with the joystick board, 
and are currently offering to 
market any software produced 
written using the hoard 



Competition 

pro-joystick 



— Kempston Micro 
Electronics 



The Kempston joystick is a very 
solid looking device. Housed in 
black plastic, (he joystick has a 
thick suck with a bulbous handle 
which makes it very easy TO grip. 
There are two firing buttons, 
each brightlv coloured ted, sup 



Provision is made for two joy 
sticks to be fitted to the Add-on 
and are available from Micro 
Power as kits The joysticks, 
once constructed, are easy to 
hold and the stick is easy to 
manipulate. Connection to the 
Add on is via a quite flimsy con- 
nection, but this seemed to hold 
up reasonably well during the 
review period. 

The cost of the Add-on board 
is £l;9.60 + VAT and comes 
complete with full instructions 
for use. The joystick kits are 
priced at £3. 95 t VAT For fur- 
ther details of these products 
get in touch with Micro Power. 
B/8A Regent Street. Chapel 
Allerton, Leeds LS7 4 PE. 

Joystick board 
— intercepter 
Micro’s 

This interface board is designed 
to connect a standard Alan-type 
joystick to the ZX Spectrum 

The board itself is not boxed 
and felt very fragile when plug 
ged into the back of the Spec 
burn There is also room at the 
rear of the board to interface fur- 
ther add-ons should you so 
desire. Two positions are avail- 
able for you to insert joysticks, 
and although the connection did 
not seem at all strong, the joy- 
sticks worked adequately. 

Instructions are provided for 
the user to check that the inter 
face board is working up to the 
standards required, and a 



Th» Spectrum Add on /torn 
Mkro Power - connected in the 
photograph to amplify the 
computer's BEEP commands 



The joystick bomrd from 
Interceptor Micro '* a Mutiny 
facilities for two A ten-style 
joysticks. 



The Spectrum 
Add-on 

— Micro Power 

The Micro Power Add on is a 
board which fits onto the edge 
connector at the reat of the ZX 
Spectrum. This connection is 
good and solid, but when you 
want to remove it you get the 
feeling that you are going to pull 
off some of the components as 
well r I However, it must be said 
that the Add-on board remained 
intact throughout the review.) 

The Add on board is claimed 
to give users three advantages 
Looking at them in order, the 
first is that it provides three 
channel sound effects via the 
popular AY- 3 6910 Chip from 
General Instruments. This 
sound generator allows you to 
control sound, accessing 
various sound effects by the use 
of SASIC within the program By 
this method, you can easily in- 
troduce simple effects such as a 
gun shot within a program 
the presence of the speaker on 
the board makes this quite ef 
fective, 

Utilising the 2 W amplifier and 
loudspeaker built into the Add 
on is easily done by plugging the 
attached jack plug into the ear 
phone socket of the Add-on to 
amplify the output of the sound 
chip. You can also plug the jack 
plug into the MIC socket at the 
back of the Spectrum to amplify 
the output of the computer's 
BEEP commands. 



; 
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eeded Without any worries. 



The cost of the analogue m 



Thu scfttfiooking Competition 
pro joystick from Xpmpftpn 
Micro Etaetronics 



Once you have completed its joysticks from the board in- 
manufacture, there ate also a volved some fairly vigourous 
number of programming sug manoeuvenng as well, which 
gestions which can be utilised Us did not feel very confident, 
test the unit. Provision is made The joysticks supplied with 
for two joysticks, and although the sample were fairly sturdy 
the Dl N plugs are used for a good and held up well in operation, 
connection, the board did not The feel of them was a little 
feel very safe whilst the connec floppy, but they nevertheless 
£ions were made. Removing the worked adequately. The fmng 

button, emphasised in bright 
red. operated whenever it was 



posed v for left or right handed 
players i Heaven forbid that soft- 
ware games become so com- 
plex that you have to choose 
between the type of laser you 
blast the aliens with!!. 

The joystick comes complete 
with a boxed interface which 
easily plugs in and out of thereat 
edge connector of the Spec- 
trum. ft does not. however, 
have any facility for any other 
add-on to be fitted once the joy 
stick is m position. 

The joystick operation >s ess- 
ily programmed for in BASIC or 
machine code, and full mstruc 
tions plus a number of demon- 
stration programs are provided 
for you to get the hang of >t Al 
the time of writing, 
the Kemp- 



Analogue input^V 
device 
— Midwieh 

This interface is once again not 
boxed Good connections are 
made when the board 15 plugged 
mto the Spectrum, but there 
were tears (unfounded as it hap 
pens! when it had to be re- 
moved The Midwieh interface 
lies horizontal out of 
the back of 



The Anatogtre input device 
compter* with joystick from 
Mtewtch Compute/ Company 



Ston joystick was compatible 
with at least five games on the 
market, including those Irom 
Quicksilva, Softek. Abbe* and 
New Generation. 

Operation of the |oy stick was 
a bit stiff at first, but once you 
get used to it. skillful manipula- 
tion was possible 

The COSt Of the Kempston 
joystick is £25 Further details 
on this device are available from 
Kempston Micro Electronics, 
180A Bedford Road, Kemp 
Ston, Bedford MK42 8BL 



the Spectrum, rather than ver 
ticai like the rest of the review 
samples, and there were the 
nagging fears of the 'BAM pack 
wobble syndrome ' happening all 
Over again. 

The interface board is avail- 
able from Midwieh as a kit. and 
as such comes complete with 
full instructions for assembly. 



put interface is £22.95 and 
each joystick is priced at £ 7. 99 . 
For further details of Midwieh 
products contact Midwieh 
Computer Company Ltd. Rick- 
mghsl! House. Flic king hall, Suf- 
folk IP22 1HH 
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Sound and 
vision 



The Chatterbox 
Speech synthesis Vrtrt 
from Witfmm Stuart 
Systems, 




ZONX 
— Bi-Pak 
Semiconductors 



Big Ears 

— william Stuart 
Systems 

Originally designed for the 
UK 1 0 1 and Superboard , The Big 
Ears speech recognition system 
is now available for most leading 
micros including the ZX Spec 
bum. 

Housed in a sturdy bon, the 
Sig Ears system consists of a 
microphone, pro amplifier, 
analogue frequency filters and 
digital interface. You are also 
supplied with a software 
package allowing you to 
become acquainted with what 
you soon find is a very complex 
piece of technology. The pro- 
gram with the system has four 
modes. Learn, Test. Demo or 
Save. All the modes are fairly 
self-explanatory, and the demo 
explains all should you require 
comprehensive details 

Using the equipment, you 
can allow the Spectrum to learn 
a word, you can then test that 
the computer understands and 
recognizes that word, and then 
save the program together with 
it^ new expanded vocabulary. 

During the review period, we 
had the Big Ears programmed to 
recognise nearly everyone's 
name m the office. Andthisitdid 
quite successfully, except for 
the name 'Helen' which it seem 
@d to 'recognize' every time it 
wasn't quite sure! 

Complete with lull instruc- 
tions for use, the Big Ears 
speech recognition system is 
priced at £49 For further details 
of this device, contact William 



Stuart Systems Ltd. 44 Bedford 
Gardens. London WB 7EH. 



Chatterbox 
— William Stuart 
Systems 

Chatterbox uses a novel method 
of forming speech - it does not 
Contain a fixed vocabulary, but 
rather depends on the building 
up of individual sounds lor 
phonemes I under program con 
If of. 

The Chatterbox itself is a nice 
solid box with a speaker unit 
built into the front. The output 
from the speaker is clear and set 
at a reasonable volume. There is 
also a speaker output at the back 
of the umf. as well as an audio 
output which could be played 
through your hi-fi The Chatter- 
box is connected to the rear 
edge connector Of the Spectrum 
and provides room for additional 



hardware to be added on. 

The speech output from the 
unit is of quite high standard and 
is certainly fun to play with. By 
POKEing various codes, it is 
possible to build up words by 
their basic sounds. It sounds 
fairly easy, but it can take quite 
some time io find exactly the 
right sounds you need before 
anyone can recognise what you 
are trying to say. It is a mum 
phant moment though, when 
your Chatterbox finally puts 
together its first word 

The unit comes complete 
with a list of codes with which to 
experiment with and use as 
building blocks, as well as some 
program examples of how to 
utilise the device within your 
programs 

the Chatterbox is priced at 
£49 Or £39 as a QIY kit. For fur 
ther details contact William 
Stuart Systems Ltd. 44 Bedford 
Gardens, London W8 7 EH 



Originally designed for the 
ZX81 , Bi Pak have now releas- 
ed an adaptor so that the 
ZONX 8 1 can now be utilised 
with the Spectrum. 

Self-contained in a strong 
plastic box, the unit easily plugs 
into the rear of The Spectrum for- 
ming a good connection. There 
is a manual control for the 
volume, the sound produced be 
ing c I ear and wit hm a> reasona ble 
volume range. 

Using the unit, via simple 
BASIC commands included 
within a piece of software, a 
wide range of sound effects can 
be produced by the three chan- 
nel plus noise chip housed 
within the unit. Thus, depending 
on various statements within a 
program, the pitches and 
volumes of three channels and 
overall <n tack -decay envelope 
can be manipulated. And what 
that means is that you can get 
quite realistic sound of explo- 
sions, helicopters, bells, etc. 

There is an interface at the 
rear of the device which means 
that you could add other devices 
on the back of the Spectrum at 
the same time as your ZONX. 
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Complete with a very com 
prehen swe menu a I with tried 
and tested software examples, 
the ZQNX i 5 priced at £32.75. 
For more information contact Bi- 
Pa k Semiconductors, The Mail- 
ings, 63A High Street. Ware. 
Herts SG 1 2 9AG 

s-Pack 

— DCP Micro- 
developments 

This is another product which 
first cut ns teeth on the ZX8 1 

Pegging this uni i into the beck 

of the Spectrum, you can make 
the S-Pack work wonders in 
seconds. With a few simple key 
presses, it announces "This is 
Orgitalke' ' (which is what it used 
to be caned 1) 

Thg unit comes supplied with 
a total vocabulary of 7 1 
phrases, numbers or letters. 
They at first sight do not seem 
very inspiring, but at closer in- 
spection, they all seem to be 
fairly useful Should you get 
bored with these sounds, DCP 
have three other Word Packs 
which are supplied as ROMs and 
just need to be allowed for in 
your programming for inclusion 
in a new program. These Word 
Packs are priced at £14.95 
each, so check out that you are 
interested m the complete voe 
ebulary before looking too 
closely at the unit. 

The S-Pack is housed in a 
black box with a good edge con 
nector and an expansion con- 
nector should you wish to hang 
anything else on the back, 

The S Pack, complete with 
Word Pack is priced at 
€49. 95 Further details are 
available from DCP Microdevel- 
Opments Ltd. 2 Station Close, 
Ungwood , Norwich NR 1 3 4AX , 



Digital tracer 
— rd Laboratories 

The device from RD 
laboratories must be singled out 
as special if only for its cheap 
price this sort of technology 
has normally only been available 
for up-market computers 

The Digital Tracer comes 
complete with an instruction 
booklet, a tracing sheet and a 
template which is used for align 
ment. The cassette supplied 
with the package includes four 
programs which can be used in- 
dividually or MERGEd and used 
together Using the programs 
you can plot individual points, 
draw iines. alter ihe background 
and foreground colours, shading 
areas enclosed by the tracer, 
printing and editing of text on 
screen Thus, you could, using 
the Digital Tracer, transfer a pic 
ture or diagram to the screen, 
further develop it using the 
editing facilities, and then SAVE 
the screen to tape 

In practice, however, the ! 
digital tracer is a little tricky to 
use. As you draw using the 
tracer, a crosshair target comes 
up on the screen, and by skillful 
manipulation, very accurate 
drawing can be accomplished. 
However, when you start trying 
to fill in areas of the screen, or 
adding fine detail to your draw 
ing. it does get j bit awkward 
Since the software is written in 
BASIC, rather than machine 
code, it would seem fair to lay 
the blame for any of the tracer's 
shortcomings at the software's 
door. 

Other programs on the 
cassette include a co ordinates 
program which can be used to 
move an origin and x and y co- 
ordinates around the screen. _ 
Another program allows you to 
draw at a fast speed with the 
tracer, with the computer plot 
ting the points at a slower rate. 
And the last program is used to 
define user characters, but is not 
intended for use with the tracer, 
All m all, a useful device 
which faithfully reproduces the 
drawing action on screen. The 
Digital Tracer is available at 
£49.95, For more details on this 
product contact RD Laborator 
ies, Unit 20. Court Road In- 
dustrial Estate, Cum Barn. 1 
Gwent NP44 3AS. 



The ZQNX- 8 1 speech 
peck complete with 
interface (Or vie On 
the ZX Spectrum hom 
Bt Pnk Semiconductors 



The Digit*! Tracer unit from RD 
Laboratories 



I 





This o I've unit provides virtually 
the complete interface package 
that anyone would want on their 
computer. 

For the dedicated program- 
mer, you'll find an eight bit TTl 
input port, an eight bit TTL out 
put port, an eight channel 
analogue to digital converter, 
four high current relay Outputs 
and four switch inputs. Also, fit- 
ted to the rear of the Interspec is 



The RAM hoard which 
Transforms the first issue 1 6# 
Spectrum to A 4&K machine 



interspec 
— DCP Micro- 
developments 



The eff purpose 
interspec 
interface from 
DCP 

Mfcrodeveiop- 

mertls 



The f 2 fCs which make the 
second issue f &K Speclrum up 
to a 48K device from JR$ 

Soft were 



Extra, 

extra 



52K RAM 
— jrs Software 

The 32K RAM option for The 
1 6K Spectrum is offered in two 
forms, one for each issue of the 
ZX Spectrum, 

The first issue can be up- 
graded to 4SK using a RAM 
board which is fitted inside the 
Spectrum, installation is easily 
done and requires no soldering, 
]ust some very careful fitting 
The retaining screws in the base 
of the Spectrum are undone 
and, by carefully lifting up the 
cover, the board can be placed 
over and firmly pushed into the 
place indicated in the mstruc 
nons that come with the RAM 
board Once in place, the Spec 
trum is dosed up and operates 
as a 48K machme. 

Pethaps a better way of 
upgrading can be done as in the 
method employed in the second 
issue of the Spectrum. Here you 
are supplied with 1 2 ICs. all 
clearly marked with a letter. A, 
B, C, D or E. Using the diagram 
supplied, you carefully undo 
your Spectrum and position the 
ICs as shown in the accompany 
mg documentation Once fitted, 
the Spectrum can be put back 
together again and you have a 
48K machine. 

Both methods of upgrading 
were easy to accomplish and 
both proved effective during the 
period they were tested for 
review. 

The 32K RAM board for the 
first issue ZX Spectrum is priced 
at €42. 50 and the 32K ICs for 
the second issue Spectrum cosl 
€42 50. For further details con- 
tact JR$ Software, 1 9 Wayside 
Avenue, Worthing BN 13 3JU 



a BUS connector which has all 
the necessary data, power and 
decoded address lines to add 
more peripherals. 

Cased in a smart looking unit , 
the Interspec package comes 
complete with detailed instruc- 
tions on how to get the most out 
of the unit, backed with hard 
ware and software examples. 

Pnced at €39.95, you can 
find out more about the Inter- 
spec unit and its control appli- 
cations from DCP Micro- 
developments Ltd. 2 Station 
Close, Lingwood, Norwich 
NR 1 3 4AX 
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Spectrum 
workstation 
— Peter Furtong 
Products 

If you're going to settle down 
with your Spectrum and you 
want security, then this may be 
what you're looking for — it 
makes the Spectrum into a very 
smart looking system 

Constructed from durable 
ASS plastic, the workstation 
would certainly stand up to a fair 
amount of punishment. The 
Spectrum fits into the slot built 
into the front Of the unit, and the 
trailing wires Ho the TV, PSU, 
printer, etc! are to be slotted 
through small holes cut into the 
plastic frame. This operation is 
actually more difficult than it 
may at first seem, especially as 
you are required to do some 
quite tricky soldering to attach 
the speaker connections to the 
Spectrum. (The speaker is 
available as an extra for £3.50.) 



Two switches can be 
attached to the unit (although 
only one switch is shown m the 
review sample), an on off 
switch for the Spectrum and a 
LOAD SAVE switch catering for 
the bizarre switching leads 
situation on the Spectrum. 
These are both counted as ex- 
tras end are priced at £3.00 
each, but are extremery 
necessary for best operation. An 
alloy base is also available for 
the unit, at the additional price of 
£3.50. which comes complete 
with rubber feet for grip. 

The PSU is hidden inside the 
main body of the unit above 
which sits the TV of monitor. 
The plinth is raised slightly pro- 
viding a good angle of view for 
the user. (Should the TV over 
hang the workstation. Peter 
Furlong Products are working on 
an extent ion bracket to Over- 
Come this problem). A matching 
stackable unit for the ZX Micro- 
drives will soon also be available 
to match this unit. 









The cost of the Spectrum 
workstation is £16.00 plus 
£2,00 postage Further infor- 
mation is obtainable from Peter 
Furlong Products, Unit F, South 
Coast Road Industrial Estate, 
Peecehaven. East Sussex BN 9 
BN A. 

Spectrum custom 
case 

— computex cases 

And if you have settled down to 
lust using a Spectrum, how 
about a case to carry all your 
computing bits and pieces 
around town in. 

Aimed at the business user 
with the typical business 
person's case, the custom case 



Fi/*t 10 bur$t;nt) ' 
The Spectrum 
custom cate from 
Computet Cases 



has been designed to allow for 
all that you would need to carry 
around with you. including room 
for the much heralded ZX 
Microdnves Each piece of 
equipment is held securely m 
shock absorbant foam, with the 
individual devices connected up 
under the foam for good connee 
non. 

Should you have the oppor- 
( unity to power up your Spec- 
trum system, you can simply 
unhinge the lid of the custom 
case and begin work . The top of 
the lid includes a number of 
wallets for papers and books, 
with smaller compartments for 
pens, cassettes, etc. Con- 
structed from ABS plastic, the 
cases are certainly strongly built 
and provide a very useful, if lux 
unous, addition to the family of 
Spectrum peripherals. 

The Spectrum custom case 
cost £34 95. For further details 
contact Computex Cases. Stan- 
hope Road, Camberley, Surrey 
GUIS 3PS. 
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down? 



Thm Spectrum 
work station from 
Peter FuHtmff 
Products in set ton 





JOIN 

THE ***' 

USERS' 

CLUB 



Maka the most of your Spectrum or ZX 81 by 
joining the country's strongest end most 
enthusiastic users' dub-the National ZX Users' 
Club. 



When you |Oin us, we'll send you our ‘new members welcome 
peck' with 30 programs (15 for the ZX81, >5 for the Spectrum), 
plus the first issue of our value-pecked club magazine 

interface 

Inside INTERFACE os well os at least six programs for your 
2XS1 or Spectrum, you'll find letters from members os they 
shore tips and ideas, end sound off on a variety of subject* 
(such as you-know-who’s appalling delivery times record), e 
list of local ZX clubs, end special offers from software houses 
end book publishers- special offers just for members 
If you're having problems with your computer, we have 
experts on tap to try and help you. If you want to start a local 
users' club, we'll give you publicity, and let you buy books at a 
special discount for your club members 
if you're not a club member, you’re missing out on making the 
most of your micro (and try saying that ten times quickly 1 1 
Come on in and join us, the water's fine, ft's £9.50 for a year’s 
INTERFACE, and we'll send you a sample issue for £1,00 

Run by Tim Hartnell, the National ZX Users* Club isa resource 
just wailing to be tapped Come on and start lapping. 



National ZX Users’ Club, 
Dept, ZC 

44-46 Earls Coun Road, 
London, wa 6EJ 

OK, Tim, you've convinced me 



*■ 



( ) Send me my ‘new members' welcome pack' plus my firsi 
issue of INTERFACE and keep those INTERFACES coming 
for the next year I enclose £9 50 (UK), £12 50 (Europe) 

I ) Just send me a sample of INTERFACE I enclose ft 00 

I have ( I a ZxOt ( ) a Spectrum 



Name 
Address 



■ tbIH rs n e rr mi 
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pfOtySTEpS JN IfE^.L 

JUST THREE OF THE AMAZING NEW MACHINE CODE GAMES FROM SOFTER 

FOR THE ZX SPECTRUM 



MOtySTEpS \ N If E^L 

11 it wasn’t actually a nightmare. then it crminly 
teemed like one.*. trapped in Hell with <hr all - 
consuming Hamel below me bring chased by vampirr 
monsiers through, « mad mair ol ladders and platforms. 
But f had Holy Power on my aide, and a hammer which 
could magic ally create hole* » the only way fo kill 
these craxy man ners seemed to be to make I hem fall 
to a lower lewelS Sul just then* the Mad Monk sent 
hit Ghouls after me... Any 2K Spectrum. 

MILLIPEDE 

mllll th t Millipede smith?*! ind<? strut I able; as soon ** t 
shot s part of her. the real Of her just kepi on comm*;' 
But l uias faster, she wouldn't n*i to mr, . , Jiif'i th, n 
Sid th* Spider appealed ***ipinft me to swerve and lose 
my atm. And wh*t‘s lhLs!T? Seorpi the Scorpion dive 
bombstiji me with her indent ruct* bJ,- fleas which leave 
more of those blasted mushrotuu to spoil my aimt 
Quite the most delectable version of the arcade favourite 
for any ZX Spectrum, 

COSMIC SWARM 

OK* I accept that \*m to blame* 1 was warned against 
entering the Froxlma Ccmaun Sector without an escorf. 
And now Vm in th# midst pf a swarm of alien egg-like 
forms* collision seeming imminent f fin * they break open 
nvwlllng Grange alien types which fly wildly around. 

I tire again an if my life depended upon jt ■ then two 
of the forma fuse Into a single mutant which chases tne ! 
One of the mosi original shoot -cm -up space games to 
appear. Any ZX Spectrum. 

ALL GAMES £5.95 



Joustt 

Iti taken America by storm - now ils available 
for your IX Spectrum! in this amazing new arcade 
game you ndt an ostrich and Joust with the Dirk 
Lord* on their buzzards in a fantasy land where 
anything can happen - and it usually doe*. You 
control your mounts wing -Hap and direction of 
flight in th t* fast anti furious game of wits. 

Any ZX Spectrum - Available very fioonf 

ID ragout Hair 

I thought il would be easy . * , explore the Dragon’s 
Lair, find the legendary Crystal of power and be 
gone before he knew of what w,a* happening. More 
fool 1. for he was there all right wailing for me* 
a.nd that imp which followed me everywhere with 
no other seeming purpose than to stral my compass 
without which I was well and truely lost! 

The ultimate Maxc-Adventurr gamr for the 48K Spectrum 




I hey *iwoop, they dive, they turn figures of eight. 
The most amajing Hi-Res shoot-cm-up arcade type 
game to come out an ages! Can you survive? Any 
ZX Spectrum, 




Vir're not only famous lor our games.., Write 
for Details of Sofsya. consisting of a User Definable 
Key program* our Sofcom Compiler, our So fawn 
Dasatsembl er* aur Sofsem Assembler and our unique 
SofkitA 1 * Z utility and graphics kits. You’ll be 
ama-ied . t hey ate inovativr and easily the best available . 



mm*. 

SOFTWARE 



3S9 CROXTED ROAD LONDON 
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table direction, the game, neither the dog or 

The dog is allowed three sheep are allowed to lump the 
moves between sheep moves; fence or wail of the pen. 
this can be increased if required ij.- c a -inn'C I i fo 
by changing line 7 1 0. The game ll><1 aw » * ,ITC 
ends when the dog has rounded The dog and sheep are PQKEdf 
up the sheep and is standing onto the screen and the previous 
guard at the gate of the pen and positions of the characters are 
the dog's three moves have blanked by POKE mg with zero, 
been completed, At any stage of The P0K£ numbers are calcu 



The object of this game is to 
round up a number of sheep in 
the shortest possible time. You 
are given the choice of how 
many sheep {between one and 
six) you would like to round up; 
one sheep is fairly easy, but if 
you choose to round up six 
sheep you will find it vary time 
consuming as they keep 



wandering out of the pen as 
others are being rounded up. 

You move the sheep by plac 
mg the dog near to the sheep 
using the Cursor keys, so that it 
will move directly away from the 
dog However, if you move too 
dose to the sheep, you may find 
that the sheep will panic and are 
liable to move m an unpredic- 



ZX COMPUTING Aim MAY 1933 





. » > 








Rourn 
rogra 
Guy N 


i up your : 
im for you 
(organ of 


sheep 

ir 16K 
Micl-CI 


i vu 
Z) 
lar 


ritl 

(81 

no 


ithi 
l f rc 
rgai 


is 

>m 

n. 









ZX81 CAME 




Sheem 


Jog 





Sinclair ZX Specti 



16K or 48K RAM... 
full-size moving- 
key keyboard ... 
colour and sound ... 
high-resolution 
graphics... 



From only 



£1251 



First, there was the world -beating 
Sinclair ZX80 The first personal computer 
for under £100 

Then, the ZX81 With up to 16K RAM 
available, and the ZX Printer Giving more 
power and more flexibility Together, 
they’ve sold over 500,000 so tar, to make 
Sinclair world leaders m personal 
computing And theZXBl remains the 
ideal low -cost introduction to computing 
Now there's the ZX Spectrum! With 
up to 48Kof RAM A full-size moving-key 
keyboard. Vivid colour and sound High- 
resolution graphics And a tow price that's 
unrivalled 




Ready to use today, 
easy to expand tomorrow 



Professional power- 
personal computer price! 



The ZX Spectrum incorporates all 
the proven features of the ZX61 But its 
new 16K BASIC ROM dramatically 
increases your computing power 
Ybu have access to a range of 8 
colours for foreground, background and 
border, together with a sound generator 
and high -re solution graphics. 

You have the facility to support 
separate data files 

You have a choice of storage capa- 
cities (governed by the amount of RAM ). 
i6Kof RAM (which you can uprate later 
to 48K of RAM) or a massive 48K of RAM 
Yet the price of the Spectrum 16K 
is an amazing £125! Even the popular 
48K version costs only £175! 

You may decide to begin with the 
1SK version If so, you can still return it later 
for an upgrade The cost? Around £60 



Your ZX Spectrum comes with a mains 
adaptor and all the necessary leads to 
connect to most cassette recorders 
and TVs (colour or black and white) 

Employing Sinclair BASIC (now used 
in over 500.000 computers worldwide) 
the ZX Spectrum comes complete with 
two manuals which together represent a 
detailed course in BASIC programming 
Whether you're a beginner ora competent 
programmer, you’ll find them both of im- 
mense help Depending on your computer 
experience, you'll quickly be moving 
into the colourful world of ZX Spectrum 
professional -lev el computing 

There's no need to stop there The 
ZX Printer - available now - is fully 
co mpal i ble wit h th e Z X Spect ru m And 
later this year there will be Microdrives for 
massive amounts of extra on-line storage, 
plus an RS232 /network interface board 




Key features of the 
Sinclair ZX Spectrum 



► Full colour -8 colours each for 
foreground, background and border 
plus flashing and bright ness -intensity 
control 



in 

‘m 



ir 



i Sou n d - BEEP comma nd with variablt i 
pitch a nd duration . LC 

> Massive RAM-16Kor4BK 

t Full-size moving-key keyboard - all oi 
key s at normal typewriter pitch, with ec 
repeat facility on each key . .p< 

i High -resolution -256 dots 
horizontally x 192 vertically, each 
individually addressable for true high 
re solution g ra ph ics , u n 

> ASCII character set - with upper- an<J* r€ 
lower-case characters 

*01 

> Teletext-compatible- user software ; D1 
can generate 40 characters per line j n 
or other settings. 



It 



■ High speed LOAD & SAVE - 16 K in IMF 



iFIC 



seconds via cassette, with VERIFY* lf 
MERGE for programs and separate 
datafiles. 



i Sinclair 16K extended BASIC - 
incorporating unique 'one-touch 
keyword entry, syntax check, and 
report codes 



Si 

Cj 

U 

















fll 



'X Spectrum software on 
ittes -available now 



f 

border, 

nteosity 

variable 



The Spectrum software I rbrary is 
g every day Subjects include 
es. education, and business/ 
sehold management Flight 
imulation .Chess Planetoids 
lory Inventions- VC -CALC VU-3D 
J.. Club Record Controller ihere is 
eth i ng tor everyone And they all 
e full useof the Spectrum s colour, 
d-all leound, and graphics capabilities You li 
h, with i receive a detailed catalogue with your 
Gtfum 

ZX Expansion Module 

This module incorporates the three 
turns of Microdrive controller, local 
area network, and RS232 interface 
nnect it to your Spectrum arid you can 
ifrol up to eight Microdrives, 
imumcate with other computers and 
a wide range of printers 
The potential is enormous, and the 
lie will be ava liabl e m t h e early part 
of 1963 for around £30 





Sinclair Research Ltd, Stanhope Road, 
Cambertey, Surrey GU15 3PS. 

Camber ley (0276) 685311, 



The ZX Printer- 
available now 

Designed exclusively for use with the 
Sinclair ZX range of computers, the 
printer offers ZX Spectrum owners the full 
ASCII c haracter s et - 1 ncl u d tng lowe r-case 
characters and high-resolution graphics, 
A special feature is COPY which 
prims out exactly what is on the whole TV 

tars per second, with 32 characters 
per tine and 9 lines per vertical inch 

The ZX Printer connects to the rear of 
your ZX Spectrum A roll of paper (65ft 
long and 4in wide) is supplied, along with 
full instructions Further supplies of paper 
are available in packs of five rolls. 



TtraZX Microdrive- 
coming soon 

The new Microd rives, designed 
especially for the ZX Spectrum, are set to 
change the face of personal computing 
by providing mass on-line storage 

Each Microdrive can hold up to 100K 
bytes using a single interchangeable 
storage medium 

We or 

3 5 seconds And you'll be able to connect 
up to 8 Microdrives to your Spectrum via 
the ZX Expansion Module 

A remarkable breakthrough at a 
remarkable price The Microdrives will be 
available in the early part of 1903 for 
around £50 




How to order your ZX Spectrum 



BY PHONE- Access, Barclay card or 
Trustcard holders can call Ot -2000200 for 
personal attention 24 hours a day . every 
day BY FREEPOST-use the no-stamp 
needed co upon below You can pay by 
cheque, postal order, Barclaycard, 



Access or Trustcard 

EITHER WAY- please allow up to 28 
days for delivery. And there's a 14-day 
money back option, of course We want 
you to be satisfied beyond doubt - and we 
have no doubt that you will be 



To: Sinclair Research, FREEPOST, Camberley. Surrey, GUIS 3 BR. 


Order 


Qty 


Item 


Code 


Item Price 
£ 


Total 

£ 




Sinclair ZX Spectrum - 16K RAM version 


100 


125.00 






Sinclair ZX Spectrum - 48K RAM version 


101 


175 00 






Sin clair ZX Printer 


27 


59.95 






Printer paper (pack of 5 rolls) 


16 


11 95 






Postage and packing : orders under £100 


28 


295 






orders over £100 


29 


4.95 





Total £ 

Please tick if you require a VAT receipt 

*1 enclose a cheque/postal order payable to Sinclair Research Ltd for £ 
•Please charge to my Ac cess/ Bare laycard/Trust card account no 



•Please deiet e/com plete 
as applicable 



I I I I l . I I I 



1 






PLEASE PRINT 
Name Mr/Mrs/Mis$ 


1 111 1 1 


1 1 


1 L I 


1 1 LLI J 


| s Address 1 l j 1 1 1 


1 1 1 1 1 1 


1 1 


1 I 1 


1 t 1 t 1 J 1 


| i i: [_ j_ r j_ j_ i_ i_ |_ 


[ 1 j 1 l 1 




l l 1 


! i ! ! 1 1 1 


|i l i M i i i M 


1 1 1 1 1 1 


J L_ 


1 1 1 


2XCSO* 


FREEPOST -no Stamp needed, 


Prices apply to UK only. 


Export prices on application 1 























MACHINE CODE 





Mad 


line i 


! 

i 


code 

tutoi 


r f k 



I 



OS ft! 06 t'l □ 



This program is aimed at those 
who, like myself, get tired of 
writing out strings of V s and Os 
in order to work out the effect 
of certain machine code in 
structions. The program is 
menu driven and covers 25 in- 
structions. These are: 




AOC A,X 
ADD A.X 
SBC A.X 
A US A X 
AND X 
OR X 
XOR X 
DEC A 
INC A 



CPL RRC A 
DAA SLA A 
RLA SRA A 
RRA SRL A 
RICA NEG 
RRCA RLD 
RL A RRD 
RR A 
RLC A 



Inputs can be made in binary, 
decimal and He*; outputs are 
expressed in the same way. 

The program shows all flags 
(some instructions do not af 
feet certain flags, hence the in 
elusion of both RRCA and RRC 
A, etc}. The results of the last 
instruction may be carried for 
ward to the next instruction, 
and the flags register is saved 
and restored between in strut 
tions allowing the sequence of 
instructions to be 'executed'. 

Using it 

Once you have the machine 
code tutor (MCT) program up 
and running, the menu is 
printed on the screen. Then, 
enter the letler corresponding 
to the instruction you would 
like to see When the next pro 
mpt. A - , appears, enter any 
number between 0 and 255 
The same applies for the pro 
mpts, X = and [HLt = . 

For binary and Hex inputs, 
the input strings should start 
with a B or an 'H' respectively 
followed by at least two digits 
(see Appendix A of the Sinclair 
manual for a list of the legal Hex 
numbers). Binary numbers may 
be any combination of is and 
Os: it should be noted that only 
the first eight digits of these will 
be used by the program. ie boi 
will equate to 00000001 and 
B 00000 00 01 will equate to 
00000000 

The flags used in the pro- 
gram are as follows: 




Join Mark wenham V 
of County Kilkenny 
as he shows us an 
easy way to make 
sense of certain 
machine code 
instructions. 




16514 1 EOO 

0608 

CB13 LOOP 

3804 
3E1C 
1802 
3E1D 
D7 
10F3 
C9 

The machine code fisting for tfecmml to binary. 



LD E.00 
LD 6,08 
RL E 
JR C + 4 
LD A, '0" 
JR + 2 
LD A. " r 
RST 10 
OJNZ LOOP 
RET 



Number to be converted is 
POKEd into 16515 
Rotate number to left 
jf left most bit is 'V 
ELSE 



PRINT CHR$ held in a register 



40 
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MACHINE CODE 




S — Sign, 

Z — Zero, 

Not used 

H - Half carry. 

P - Parrty/overflow 

N - Subtract. 

C — Carry, 

To get the program running, 
Simply enter and RUN the 
loader program. Then, delete 
Imes 10-130 (high numbers 
first I and enter line 1 0 of MCT. 
In line 10 is not listed »n Com 
mand mode, try the following: 

LIST 10 

POKE 16419,10 



and then CONTINUE 

The variables used in the 
programs are: 



AS - Input (and decimal 
Output! String 

Is equal to A$ l2 TO> il 
A$ is binary . 

C$ - Hex codes of machine 
code instructions. 

E I Hex codes of second 
byte of two byte 
instructions. 

IS Mnemonic for C$ 
and. or E$ 

Q$ Hex output String. 

Z? A TR& of the last output 

A -VALAS. 

OF Start of the display file. 

L — Menu number (code 
AS 37) of the current 
instruction. 

W - Pointer lio find IS in 
the display file i . 



Here is a list of addresses which 
can be PEEKed . 



PEEK 16507 
PEEK 16508 

PEEK 16579 
PEEK 16580 



PEEK 16578 
PEEK 16515 



- (HL). 

Flags 

register. 

- First byte of 
a machine code 
instruction. 

Second byte 
of a machine 
code instruction 
(or second 
operand — 
X.tHLll. 

Accumulator . 

VAL A$ 
(decimal to 



binary). 

Hare is a list of the entry points 
to the various routines: 



USR 16514 Decimal to 



binary . 

USR 1 6532 — Binary to 

decimal. 

USR 1 6570 — Carry out 

instruction. 

USR 1 6569 Print menu. 
And finally, here is a break 
down of the MCT program 
Unes 100-290 Input 

subroutine. 

Lines 110 150 Idiot proofing. 
Line 170 Hex input. 



16532 2A1040 


10 HL (VARS) 




3E47 


LD A, 71d 


(71 = 8$) 


EDB1 


CPIR 


Look for B$ 


EO 


RET PO 


if not found 


7E 


LD A. (HU 


get length of string 


FE08 


CP08 




3602 


JRC + 2 




3 EOS 


LD A, OB 


IF LEN 8$ > 8, ignore BS(9 TO' 


47 


LD B.A 




5F 


LD E , A 




23 


INC HL 




23 


INC HL 


Move to Start of String 


E5 


PUSH HL 


Save it 


7E LOOP 


LD A, (HU 




D61C 


SUB 28d 


Strip ZX “O' (try PRINT 8$ 


77 


LD (HU.A 


after binary input) 


23 


INC HL 




10F9 


DJNZ LOOP 


From 1st eight (or (essl CHR$ 


El 


POP HL 


Get start of string 


43 


LD B.E 


1st eight CHR$ of BS are now 


05 


DEC B 


CHR$ 0 or CHR$ 1 


7£ 


LD A.lHLl 




1 7 LOOP 2 


RLA * 


Move these 'bits' into 


23 


INC HL 


a register 


86 


ADO A,|HL> 




10FB 


DJNZ LOOP 2 




4F 


LD C,A 


6 

ti 

5 


C9 


RET 




The machine c&d* listing for bmety to decimal 


16570 217C40 


LD HL. 1 65 08 




4E 


LD C.(HU 


Get flags from last resul! 


C5 


PUSH BC 


and 


Fl 


POP AF 


put them in the flags register 


2B 


DEC HL 


(16507 = “(HL)’) 


3 ECO 


LD A.00 


^ 16570 


00 


NOP 


- 16679 


00 


NOP 


— 1 6580 


F5 


PUSH AF 




Cl 


POP BC 




23 


INC HL 




71 


LD (HLLC 


Save flags for next time 


48 


LD C,B 




0600 


LD 8.00 




C9 


RET 




Th e machine code its ting for instruction 


16589 210840 


LO HL. 16600 


Start of 8$ in loader program 


7E LOOP 


LD A, (HU 


Get ohara clef 


FEFF 


CPFF 


(f - COPY' 


C8 


RETZ 


then return 


D7 


RST10 


e^se PRINT CHRI 


23 


INC HL 




18F8 


JR LOOP 




16600 INSTRUCTIONS ARE 






The machine code Hsftng fot print 



Lines 1 90 200 Binary input. 


1 


REM 317 CHRS.PEEK 16830 CODE OF LAST CHR$ 


Lines 300-430 Punt menu — 


10 


LET X = 16514 


input choice. 


20 


LET A$= ' 1E00 0606 CB13 3804 3EIC 1802 3E1D 


lines 380-400 Get 




D7 1 0F3 C9 2A1040 3E47 EDB1 E07E FEQ8 3002 


mnemonic. 




3E08 475F 2323 £5 7£ D61C 77 23 10F9 El 43 05 


Lines 480-660 Input 




7E 17 23 86 tOFB 4F C9" 


operands and 


30 


LETAS AS + “217C40 4EC5F1 2&3EOOOO 


punt them. 




00F5 Cl 23 71 48 0600 C9 21D8 40 7E FEFF C8 D7 


Carry out 




23 1 SF8" 


instructions 


33 


REM LEN A$ = 172 


and prints the 


40 


FOR F «* 1 to LEN AS 1 STEP 2 


result. 


50 


POKE X, 16* CODE A$(F) + CODE A$(F + 1| - 476 




13 
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MACHINE CODE 




it can take the genius of Pythagoras. and the patience Of Job. to 
succeed with machine code. 



60 LET X = X +• 1 
70 NEXT F 

BO LET B$ - "INSTRUCTIONS ARE: * * A? ADC A,X 
NlRLCA * Bl ADD A.X OlRRCA * C) SBC 
A,X PlRL A * Dl SUB A,X Q|RR A * E) 

AND X HlRlC A # F) OR X Si 

RRC A « G) XOR X TJ SLA A * HI DEC 

A Ul SRA A * II INC A VJ 

SRL A * J| CPL Wl NEG * K) DAA 

X) RLD * LI RLA Y] RRD * Ml 

RRA COPY ' 

68 REM LEN BS 231 

90 FOR F= 1 TO LEN BS 

100 POKE X, CODE BS (Fi 

110 IF BS (F) * ■ THEN POKE X. 110 

1 20 LET X - X + 1 

130 NEXT F 

Machine code loader program 



00 REM DO NOT CHANGE PRINT STATEMENTS: 

260 480 520. 560 
10 DIM I $(5) 

20 LET2S "0" 

30 LET CS CE C6 DE D6 E6 F6 EE 3D 3C 2F 27 1 7 IF 
07 Of CB CB CB CB CB CB CB ED ED ED’ 

35 POKE 16508,0 
40 GO TO 300 
100 INPUT AS 

110 IF AS < "0“ THEN GOTO 100 



120 IF AS “S' THEN LET AS ZS 
130 IF AS - "A* AND AS (LEN ASt < "A’ THEN GOTO 
100 + 120 * IVAL AS 256) 

140 IF AS 1 1 1 < > " H’ AND ASfll < > B" THEN GOTO 
100 

150 IF LEN AS * 3 OR AS H * (LEN AS > 2H > "F" OR 
AS (LEN AS) - "F THEN GOTO 100 
160 IF A$ < "H" THEN GOTO 190 
170 LET A 16 * CODE AS (21 ♦ CODE AS 131 476 

180 GOTO 230 
190 LET BS AS (2 TO) 

200 LET A USR 16532 
210 GO TO 230 
220 LET A VAL AS 
230 LET AS = STRSA 

240 LET Q3 = CHRS (INT(A/ 1 6) t 28) 4 CHRS (A 16 * 
INT |A 16) + 28! + "(HI - 

250 LET AS- "00 (TOiA < 101 - (A < 100)1 + AS 

260 POKE 16515, A 

270 RAND USR 16514 

280 PRINT " -a “ ; AS: " QS 

290 RETURN 

300 LET OF PEEK 16396 t 256 * PEEK 16397 
310 LET E$ ■ ' 17 IF 07 OF 27 2F 3F 44 6F 67" 

320 RAND USR 16589 

325 PRINT,, “ ENTER A Y" 

330 INPUT AS 

340 IF AS < "A" OR AS > "Y" THEN GOTO 330 

350 LET L- CODE AS 37 

360 LET W 1 - L 13 * (AS > M"1 

370 LET DF DF + 3 + 33 * W + 10 * IAS * “M"l 

380 FOR F - 1 TO LEN IS 

390 LET IS - CHRS PEEK IDF * F 1| 

400 NEXT F 

410 LET W - L * 2 1 

420 IF AS > "0" THEN LET ES - ES (W 30 TO W - 
291 
430 CIS 

440 PRINT IS; “.X" (TO 2 * IAS < "E"H; " - CS IW 

TOW + ll; ES (TO 2 » (AS > "0"JI; ' [h] " 

450 POKE 16579, 16 # CODE CSlWI + CODE CS (W + 
t) 476 

460 POKE 16580, (16 * CODE ES CODE ES (2) 4 761 

* (AS > "O'l 

470 PRINT AT 1 5. 0; TO USE LAST RESULT ENTER S 1 
START BINARY WITH B HEX WITH H" 

480 PRINT AT 4, 2; "A = 

490 GOSUB 100 

500 POKE 16578, A 

510 IF L 7 THEN GOTO 550 

520 PRINT " X - 

530 GOSUB 100 

540 POKE 16580. A 

550 IF L < 24 THEN GOTO 590 

560 PRINT "(HLI = 

570 GOSUB 100 
580 POKE 16507, A 
590 LET A USR 16570 
600 PRINT AT 7, 0; "QA ="; 

6 1 0 GOSUB 230 

620 LET Z$ AS 

630 IF L 24 THEN GOTO 665 

640 LET A = PEEK 16507 

650 PRINT "(HLI 

660 GOSUB 230 

665 PRINT,, FLAGS SZ H PNC" 

670 PRINT ' 

675 POKE 16515, PEEK 16508 
680 RAND USR 16514 

685 IF PEEK 16508 > - 1 28 THEN PRINT " (A - VAL 
ZS 256; 

690 PRINT AT 19, 0; 'ANY KEY TO CONTINUE", " £ TO 
STOP" 

695 IF INKEYS THEN GOTO 695 

700 CLS 

705 GOTO 300 

Machine cods tutor fMCT } program. 
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48K SPECTRUM 

Super 



King espionage adventure 
J fetlQW I 



Ane*ti| 

in which you fellow Eiy- villain? \ Dr^iii 
through t otMLjjle* pitf/let coded messages 
and 3-D maws With difFerens wutiom every 
gsffv Super Spy will keep you entwined for 
wee* d Full Mve' r Gur?ne £6.50 



r 48 K spectrum 

Everest Ascent 

Siafce yqur to [fie Top of the world m shn ynpp-ng vertk :ai adventure- 

m which you clirrr ro COhcftjer The 29 14 f uirnrrur Of the ^rodd's highest 

psk 

Sifugjq:? from base camp to base camp m defiance of all the obvrat les 
which man and rtnure < an throw at you* Survive intense co*d as you 
witch oul for ava4anche5u thm ice and, of course abominable- \nowrnen! 
Cope with wayward Sherpas and cross Dotforn*ess crevasses but 
remember ro watrh your osygen supply i A game of sfrit tunning bravery 
.Li- ■ *j for ihc^r with a hr.sd for r^&ymi £6.50, 



4iK SPECTPUM 

Transylvanian Tower 

A 'ijjinp.criiHr.Tq dffctntuw win ffxxwuiar J-D gr-aprtiiv 
Can you ndtr* wand of Count D*.*ubi beta* fr 
jirtodwcfsyQu ro rrw ejark world o I me iwngdedd'/HOitof 
Wm adapts will know moil of tf* w Oof we've also 

added a lew ol olx own* Can you discover jhe mysftry 1 ol 
tbe tunetafxl escape with its iieasuces^ 

Enter aa ibe dungeons and wort c ycuf way up lo (be ter- 



rifying top' Find objects to rvip you whilst exploring irv 
MO rooms - all inexiitmq i Ddetaa - but watch our for ihe 
Dais 

Gw your Spectrum a bite ol the action nowi 
Incudes full save routine for use during tnr daylight 

r jts ■ 16.50 

New available fr om seiee ted brant nes of 
*H 5mrth £ Son Ltd 

16K SPECTRUM 

Ship of the Line 

An .Adventurous M.*rwqement Game 

Command a I- Ttn Century -tfthng \ f Np win victories for Bnw* 
juggle your suppWi. manpower and jmn)uniiG*> 
feartftily tutor you r way up ttie farms and finally act. nett- 

promotion to First Sea Lord but beware n won t' be easy 1 
Encounter >nd eryjjye enemy fleets vmvive vurottokt 1 
*r-* r andtamne emsurefire fog and (hint then 

wher ■ you th ink vou’ ve dorie well rush pack to Pud 
for promotion i Wrrh full colour ship graphics and 
viund £4.95 



48 It SPECTRUM 

Shfp of the Line 

1 8K version foatu'rv [Tr c bar i e c to send Out boarding part es to build uu 
pn/e money to :,*e >Rien*jen. e tests .rndto pnbe .our way up (**■ 
adrhirailv ladder > This greatly extenders version of Ship of the Line rear , 
makes the most vf >W e*i»a memory £6.50 

11KZX81 

Bargain Bytes Cassette One 

Peep VeTf Adventure ' Bank Acrognr * Lir<tffgrr;ur.ii Adventure * 

Dep the marge * Hangman * Loan Cak uiaw ’ Codrtw*f*ef * toegn 
Curtency Cafcutaiw A genuine bar ( jam' 

Eight intcresling programs for ust £5-00 

16KZXSI 

Bargain Bytes Cassette Two 

Stock Market Game * Scafanng Adventure * Jackpot * OXO * F inane wd 
Model * Sk< Run * General fCnow ledge Oui/ * Copycat 

Too many ptogums to (tenet- 1 > ■> on*. £5.00 
Ideal as .» ZX01 Si.»w Pack’ 

48 K SPECTRUM 

Multi Function Cash Controller 

if you want to make your machine work fer you, this s an Pdeai 
ptuqrarn 

Cdsn ComfoUef has tour tow functiom tteeepi your Bank temumm 
order, it looks atl .« your Home Budgeung it c^NiuEat-H loan interest 
aod repayments, and finafly it checks your mortgage tor you In 
£ddFtJOa n only lets you mo thr program by warn of your owmecrel 
password which you pers onaiiy ttioose Oxe you ve aMoc^iterf 
Budget headings, any tranv*cbOm you put through the Bank 
Account will automatic ally he taken mto accotrt on your 
budgets 

Using a Sinclair printer, hard copy statements can be 
produced running from any date to any date much 
more versatile than your regular bank sUtementi This 
program has Deem carefully crash proofed m 

prevent a rmnqr error Iron Sc ramping the eusing 
data, and comes with clear on-screen 
imtrucnons plus toil printed notes to help you 
on your way Finely, rt holds up to 200 bank 
Cf amacf ions and fHls up most of the 
memory of your 4SK Spectrum £T0,OT 



Despatch within 46 Hours 
Guaranteed. 

Ail tapes despatched by 
Pint Class Post. 



For credit card orders 
please ring 062S21TO7* 



ZX COMPUTING APRIL.- MAV 



4a 







cet on the road to Wembley 
with this football simulation 
written by GL Maynard. 



This program was written to 
provide as realistic a simulation 
as possible of footballs brggest 
annual spectacle. 

The 1 24 teams entering the 
competition are allotted classes 
from one to six, one being for 
Division One. two for Division 
T wo. and soon: classes five and 
Six are reserved lor amateurs. 
The 92 football league teams 
are compulsory for the competi- 
tion, but the amateur teams may 
be chosen by the user. 

on the bail 

The teams, together with their 
classes, can be typed monee the 



whole program has been enter 
ed into the computer by typing 
RUN 8000. tines 8000 to 
91 40 comprise the team input 
routine; the user is asked to IN' 
PUT the team names, followed 
by the class of the team. It must 
be noted that the First Division 
teams must be typed in first, 
followed by the Division T wo 
teams, and so on. 

Once all the teams have been 
typed in, lines 8000 to 9140 
can be deleted and the program 
SAVEd. For this, try typing in 
SAVE "f a. cup" LINE 40: this 
will allow the program to RUN 
automatically without obi Herat 
ing the names of all the teams 



and their respective classes 
When the game has been 
successfully LOADed, the pro 
gram will stop to allow the user 
to type RAND, followed by 
GOTO 50. This ensures that the 
same draws do not crop up 
again and again (which tends to 
happen if RAND is incorporated 
into the program). 

Match of the day 

The rounds are drawn, displayed 
and played one by one. Lines 
150 to 210 ensure that First 
and Second Division teams are 
excluded from the first two 
rounds of the competition, while 



line 245 admits these 44 teams 
to round three. 

Lines 450 to 510 make sure 
that the results of the games 
reflect the classes of the teams. 
The draws for each round are 
made in lines 266 to 300. Lines 
550 to 750 comprise the 
routine which checks for 
replays, and then plays them. 

Below is a list of the variables 
used m the program and a brief 
explanation of their function. 

a -Loop variable. 
a$ —Array: dimensioned 

(124, 14) - Team names 
of up to 14 characters. 
c Array; dimensioned 
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SPECTRUM CAME 



1 1 24i - Team classes, 
one to si*. 

Array; dimensioned 
■ 124.1 if d & equal to 
zero then the team is out 
or excluded: if d is equal to 
one then the team is 
through or admitted to the 
next round; and if d 15 
equal to two then the 
game must be replayed 

Array; dimensioned 
(124) Selected ran- 
domly in the draw Also 
allows the draw to be 
made. 

The away team score 

The difference in 
classes of the two teams 
playing 

The difference in 
classes as read from the 
DATA in line 475 



r The round number . 

s The number of teams 

in a round. 

u — Loop variable 

t —If the value oft is equal 

to iero then there are no 
replays. 

home The possible magni- 

tude of the home team's 
score as read from the 
DATA in line 475 
away —The possible magm 

tube of the away team's 
score as read from the 
DATA in line 475, 

When the program is in use. the 
player wilt ha ve to wait for a few 
seconds white the draw is made 
at the beginning of each round. 
Then, as the user presses Enter, 
a new score will be displayed on 
the screen. 



10 ft EM 
30 REN 
40 CL 3 
AND then 



F.fi. CUP GAME 
preiitainafjes 
; PAINT AT 10,0, 
GOTO 50": STOP 



t ype 



50 POKE 23609, SG: BORDER 4; IN 

K 7 : PAPER 2 : BRIGHT © 

150 REM exclude diVS. 1-2 
150 CLS : FOR a=l TO 124 

190 LET d ca> =G 

200 IF eta) *4 OR C la) =5 OR C id) 
=6 THEM LET dfaisl 
2 IS NEXT a 

£15 REM Suaifi -gates loop 
£20 FOR f=l TO S 

221 BORDER INT fRND»S> INK I NT 
(RND*B> , PAPER 9 

222 BEEP -1,3. BEEP .2,2; BEEP 

.2,1: BEEP .2,0 

234 IF r sS THEN PRINT FLASH 1; 

ink iht (AHD*ai ; PAPER 9; AT 17 , S 
j "The /j/ 13 i drain i4t dfeuut to be 
GO TO 330 

225 PRINT FLASH 1: INK IHT C RHO 

* 6 >; paper 9;AT "The draw f 



or rt 
e “ 
230 
/r 
235 
3) ) 
24Q 
242 
IIS 
245 
NEXT 
2S0 
26£ 
270 
260 
29© 
300 
310 
315 
RU‘‘ : 
320 
330 
3S0 
39© 



round 



is about tube »ad 
f =2 THEN LET S =B0 



THEN LET S=S4./f2tfr- 



THEN GO 
t is t if 



TO 266 
PHd diV 



LET 



IF 1-03 THEN GO TO PBf 
REM adtex t 1 st St PDd di 

FOR 3=1 TO 44; LET dfi 
a 

REM draw 

FOR 3=1 TO S 

LET eta? -INT (RNDtiai) 

IF d (e (dt) =0 THEN GO 1 

LET d re on =0 

NEXT a 

CLS 

IF r -S THEN PRINT "Fit 
GO TO 340 

print "Df aa fur round 
reh printout of draw 

FOR 3 =1 TO S-l STEP P 
PRINT INK I NT (RND*3 ) 



fa) =1 : 



draw 

3 =1 TO s 

e ta) s INT 1RNDS124) +1 
fe lan *0 THEN GO TO i 
d re f a .) 3 =0 



PRINT "FINAL 



R 9; at ie (a) ] ; " v " ; a $ t i 

395 BEEP .05.2,45 
40© NEXT 3 
410 PAUSE 989 
429 CLS 

425 IF f =S THEN PRINT 
FINAL ; AT UEHBLEV " * * 
35 



3 $ f e fatl)) 



430 PRINT "Round “;r* 

435 BEEP .2,4 BEEP -15,1 

44G REH score* & score printout 

routine 

45(3 FOR a=l TO S - 1 STEP 2 

455 BEEP .1,-1: BEEP .1,-3 

460 INPUT INK 7; PAPER 2; FLASH 

i j "E nter for next r esu it"; l inf 

* 5 

470 L ET r£> l' (e i if i — C if (3 + ^1 f 
ITS DATA -S, 9, 1,1.6 ■ -4, 7*2,2.05 
i -3,6.2,2.45, -1.4.35, 
j . sS f b t 4 . j 5 . 4. 1 il.-4,4»2,2 ,3.5,4. 

4- ,3 , 3 . 2 , 5 . 05 . A . 3. 05 . 5 ,PT P.GE 7 
_ *.c 

' 430 RESTORE 475 

490 FOR U =1 TO 11; RERD diff ,hd 



430 RESTORE 

490 FDR U =1 

(me . AMd'-l 

500 IF diff 

t RNP *hOte e ) . 

; GO TO S60 
51© NEXT U 
550 REM rep 



-di / 
LET 



THEN 
f a IHT 



LET e =INT 

(RNDfoway t 



51© 
550 
SB© 
600 
+ 1 ) ) , 
SI© 
S3© 
630 
54© 
65© 
SO© 
670 
65© 
690 
B95 
70© 
713 






•F d ti (ijlafi THEN 

s r iht a$(£(an;e;' 

i ir # ■ » 



** +» ^ f f ™ 

IF 4>f THEN LET die (3) 

IF f>e THEN LET dtetafr 

IF e-f THEN LET dfeta) 

NEXT a 
LET t =© 

FOR a =1 TO s -1 STEP P 
IF d (e 13) ) bS THEN LET 
NEXT 3 

IF t =G THEN GO TO 350 
PAUSE IS© 

CLS 

print “Rspiags* 

BEEP .15,-2. BEEP .1,0 



RETURN 
" , a$ Ve ta 



t e f 3 ) ) = I 
v e (a tl))=i 
It t 3 ) J =2 



t -X +1 



712 BEEP .15, 
715 BEFP ,2,2 
. 15 . 2.4 

720 FDR 3=1 TO 
730 IF dlt iai) 



BEEP 



3,1. BEEP 



4-1 STEP 2 
>3 THEN GO 



74© 



Ti-iEM 



SUB 



750 IF die (3i ) =2 THEN PRINT 

e (atl) I ; f . ” **;acca <*>>;“ " ; e : 

EP .05.3 BEEF .1, 5.45 

755 reh set nags after mate 
/o 0 LET d (c tail - 1 ; L cT i it id 

.1 

760 IF e > f THEM let d ie ia) ) = 

79© IF f -e THEN LET dftfa+lA 

BO© IF * =e THEN LET d (e fa) ) « 

610 NEXT a 

B20 IF l < >0 THEN PAUSE IGO 
840 GO TO 650 
342 PAUSE ISO 
543 CLS 

650 BEEP .1,3: BEEP .2,-5; N 

r 

560 FOR a =-20 TO 30; BEEP . 0 
; NEXT a 

67© FOR 3 =33 TO -25 BEEP . © 
3 : NEXT 3 

909 INPUT FLASH 1; "ENTER for 

i * aatoe"; line iv go to 4© 

790© REH tea» and Class input 

SO00*DIM 3$ (124,14.1. DIM C (32 
DIM d (1243 DIM fi (124) 

900© FOR a =1 TO 124 

907© CLS 

906G PRINT AT 0,.0, "TEAM " , a 
9090 INPUT AT 2,01 “NO MORE TH 
14 CHfiRfiCTERa" ; LINE 3$i3> 
9100 CLS 

911© PRINT AT 0.G, "GIUE CLASS 

6"; AT 2,0, "1-2 : DIU.l , "3 

IU.2"" ; "4 DIU.3"' J , “5 OX 

; AMATEUR" 

912© PRINT AT 36,71 a * fa) 

9130 INPUT C (a.) 

924© NEXT 3 



PRINT 

“ ",e 



mat ch 

di t i d 1 2 > 



IF e > f THEM LET 
IF f >e THEN LET 
IF f=e THEN LET 

NEXT a 

IF l < >G THEN PR 
GO TO 650 
PAUSE 1 50 
CLS 

BEEP .1,3: BEEP 



LET 

LET 

LET 



d (e (a) ) si 
d i e f a 4 1 3 ) =2 
d f e (a J 3 =2 



PAUSE I©© 



a = -2© 



BEEP .02, a 



PAPE 



‘F . H - CUP 
GO TO 4 



-3 % K 

BE 



TO -25; BEEP .015, 



C l 1 24 ) 



0, "TEAM “ , a 
01 "NO MORE THAN 
L IME alia) 



SS 1 - 
3 : E> 

PJU.4 
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At Metre 



we realise the potent 



MEMOPAK 16K i - ^ •<iniai 

‘Ml ‘IB lie fjfcj M fwl OfhpijLitiJ, lfcj» flfck 

rnml»rw. tbr ZXS 1 fnxn j lot to t pgweitu] 

Iftl Ii«iphiljl}i||l1 kivw lutiMr 

fa CVfQ jyrjiirt vjpskiLk . meax^ packs C 4 fl 
bt 4JskJ i^dhcr 16+ J6K or 16+ J2K ). 

The MEMOPAK ** V K jfld cht MEMOPAK 

&4K ofkr br|t flsrmisra* n mmemak praei 




MEMOPAK Centronics l/F 

Tta LPJtINT. LUST «Kt 

COPY wc m fT'jii - -0 mvr'.tLVTROSNjS 

r .vpc jratet All ASCII ekirfefen irt fea a ii e c 

iftl Efj®iiiiji.« ij3er ptfcc juELWik. Jr »i:bn 
ibcpkl R^tr>capLUhpub+iTti3« 
AJJkhhuJ ji kni. hifh iw-dutxia pfiOEjdir 

CUM 



ZX81 






It all adds up to an efficient, 
modular computer system 



t 



The Memotech approach to microcomputing is to take 
the well-proven and popular ZX81 as the heart of a modular 
system. This small computer houses the powerful Z80A 
processing unit and acts as the central processor module 
through which the Memopaks operate. 

Memotech has a reputation fur professional quality, 
producing units which are designed to hi perfectly, to look 
well-balanced , and to work efficiently and reliably. 

The modular approach gives ZX8 1 owners the freedom to 
design the system they really need. Furthermore, the 
inlercompaiibility of the modules ensures that later additions 
will dick straight in. to give you a system that grows with your 
ambitions and abilities. 

To ensure that your expectations are realised, care is taken 
at every stage to design features into the system to anticipate 
your needs. For example: 

I) Memories arc cumulative c g. I Ok and 32 K can be added 



to the Memopak 16K or even to the Sinclair 16K RAM pack. 

2) The HRG firmware allows commonly used constructions 
(such as scrolling, shading and labelling graphs), to be called 
by a few simple commands. 3) The Centronics l-'F converts 
ZX81 character codes into ASCII and extends the print line to 
the width of the printer, still using the LLIST, LPRINT and 
COPY commands. 

As one example, a system with IfcK of memory and 
Memocalc is all that is required to perform the same 
sophisticated numerical projections as a computer at ID tunes | 
the price. The problem may be as complicated as a cash flow j 
or production schedule, or as simple as household accounts or l 
pocket money budgeting. If your bank manager wants to see a 
cash flow, then a single print instruction to the Centronics I F 
will give a printout which is more than acceptable. 

The example system which is shown, on the other hand, 
would satisfy the needs of someone who wanted to enter data 



How it all fits together Me? mute c h> Si ik L air unfli can be combined 
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MEMOCALC Jtie ^ieEBJ;spbv ‘■'shun 
* J VKninr’ uo 1 Ui*t ihcn (4 wer 
•tods iiihleol niuiiivr. si lad «i TV 

r minnU TCl vKdiAt uMt n dcimnuml V she 

acne?) dpaotv. ind mife i MEMQPAK &*K 
i iiMt of up lo TWO oombm *nh up lo 2Sv 
rows ot 99 uduram (a he ‘pcciW l*.ii 
ksitisui in (he uMc tin be fjibcr i number 
wtoih i> fctvri m nr j Innssli » hkh geotiitn 
t sun her 



£29.90 in-c VAT 






l HUG Tbf pick Iraki. 
JcrWTS ikr cudailD K Lsperarmp JI 
ik ZXll ckncicr kvrJ inj iflw hLch 

All 24 !* \^1 

ittferikil pmh i-j» fa LitcwidW umaag ufisplr 
ihc buiii lh Bdnwttaatifci 
tk nw ui fl'rt imcnt iif h it ihfi den, Li*_ 
•kbjjr-klef, block iflJ pigt kvck SctalmjE, 

! UvS .M j*kJ jOithii h tfi Wr jI I fare 




MEMOTECH KEYBOARD 

The MensHfdi plj«-in fcnbivtd pV bu&r 

pick uta UK e!itm oji ol J411 nan tor ZXll 
■r<rv TV Kev>ufJ bn 1 Iftu pfutfrO'fijI 
iwch ini « bniiod in at doom itorr-m «£n 
%« TV uoffc ptm-sr, wiiem meaw iha wn 
ut not obbeed lo open up w«r ZXll , me i 
vikimnt iron c* rtrriliJiti %UT ZXl I 
•mull 

£49.95 Inc VAT 



KEYBOARD BUFFER PAR 
TV (fuller I’A sHunu i ‘V^sclerpjiir ' 
hiKtnn fcr iV KeiboirJ mieiu.[n* Jtnewlh 
wab iV pwia the buck of «w ZX> I 



via i lighltouch keyboard, construct and label graphs, and 
ihcn copy the screen to an 80-column printer. Only 16K of 
memory is shown here but with additional memory, more than 
one video page can be stored. Up to 7 pages can be displayed 
in rapid succession to give animated displays. 

Looking forward, Mcmotech will continue to back (he 
ZX81 through 1983 with fast storage devices, pressure sensitive 
electronic drawing boards and more software packs including a 
Wordproccssor, an RS232 Interface and a 280 Assembler. 



MEMOTECH PRODUCTS ARE 
AVAILABLE FROM MAJOR BRANCHES 
OF W.H'SMITH AND JOHN MENZIES 
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SOFTWARE REVIEW 



The 

learning 

process 

James walsh studies the 
new software package 
from Microl for your zx 
Spectrum. 



Within a matter of months of the 
launch of the Spectrum the 
market had been invaded bv 
books on BASIC programming, 
written by everyone from soft 
ware houses to large publishing 
companies. It is not for me to 
comment d ^favourably on the 
content of those books, partly 
as I cannot profess to having 
read therm all, and because there 
have been no signs that they are 
not doing their job. But what 
has, up until now, been forgot- 
ten is that not everybody just 
wants to know how to wr ite pro- 
grams on the Spectrum, and yet 
they wouJd probably soon gel 
bored with only playing games. 
So this is what the Use And 
Learn book and tape from Microl 
is trying to remedy . 

The 25 BASIC programs in 
Use And Learn from Microl have 
been designed to demonstrate 
the wide ranging potential of the 
Spectrum, and in conjunction 



with the manual attempts to im 
prove your programming skills 
lif that is what you want to do). 
The Microl package is an ex- 
cellent way of introducing so- 
meone to computers without 
necessarily baffling them with 
jargon. For each of the programs 
there are three sections in the 
manual: 

The instructions - which con 
tain clear and precise directions 
for the use of the programs. 

The discussion — which takes 
you through the structure and 
interesting points Of the pro- 
gram, without actually trying to 
teach you to be able to copy the 
program line by line. Any jargon 
that is used is very carefully and 
clearly explained This is 
something that a lot of books fail 
to do. 

The listing is also included, so 
that if you want to look more 
closely at the program, you can. 



■MKROLl 

I SPECTRUM 

IaSEi 



25 BASIC PROGRAMS 
W43K CASSETTE SYSTEM 



Selling a cassette with a book is 
not completely new {though 

very few people have done it) 
and it is a great asset to most 
users, as the idea of typing long 
programs in is often daunting 
and mistakes can easily occur 
Quite surprisingly the so-called 
'manual' could quite easily be 
sold on its own as a complete 
book because of the compre- 
hensive way in which' it is set 
out. 

Here are a couple of impor- 
tant examples of just how 
thorough Micro! have been 
when preparing this package. 
Because many Of the programs 
use data as part of the program, 
instructions have been given so 
that you can expand upon these 
if you have a 48K machine. 
Also, where information is 
stored in arrays, they have ar- 
ranged for the arrays to be auto- 
matically dimensioned to suit 
the memory size Of the Spec- 
trum in use. 



One by one 

Music allows you to compose 
and play your own tunes using 
the screen as a piece of 
manuscript paper Portioning of 
the note is done by moving a 
yellow cursor up and down the 
stave. Other operations can also 
be done via the keyboard and are 
displayed on the screen. A cou- 
ple of limitations are that no note 
shorter than a Quaver is allowed, 
and there is only one length of 
rest, but apart from that it is 
great fun to use 
Sentences can only be descnb 
ed as a 'fun' program which 
generates random sentences on 
the screen from an internal 
grammar and vocabulary 
Atlas draws three maps on the 
screen: the British Isles. Europe 
and the World. Though this is 
quite fun, they are far from ac- 
curate 

Star Atlas holds 26 constella- 
tions on file, which you can 



OIGITfiL PUFFBfiLLS 



Mine digital puffballs have 
escaped from the bio-engineering 
laboratory. You must destroy 
them as quicllq as you can. 

You can run t he m over if you hit 
then in numerical order, fTMD 
without Crossing your own 
tracks- Time is very short! 

Be ware the electric fence... 

5=+-: 6=* ; 7-T : 

Choose difficulty level il to 9) 
CQUNTDQUN S03 GRME 1 




‘fv 

\vS* - 



An mjtpfGsrva end to the game, Puftbatt 



► 



Though the programs on the 
cassette are not world beating, 
m that you would not expect 10 
buy them individually, due to the 
way in which they have been 
structured and the things that 
they do, they are not only in- 
teresting for a newcomer but 
also likely to be re-used as time 
goes on in conjunction with 
other programs, and to aid pro- 
grammers in other projects. To 
do justice to each individual pro- 
gram rather than the book as a 
whole, I shall give a brief 
description of each one. 



either call up as you would do in 
a reference book, or it can 
display an unnamed constella- 
tion for you to identify. 

Convert converts numbers bet 
ween decimal, binary and hexi- 
decimal. This is a we II -designed 
and useful program though it 
gets rather inaccurate when you 
try to convert really enormous 
numbers, 

Clock shows the time on the 
screen. Boring on its own, but 
could be integrated into another 
program and serves well as a 
demonstration. 




48 



ZX COMPUTING APRIL MAY 1903 





SOFTWARE REVIEW 



Turn random charts from the Graph Drawing Routines program 



Computer Terms Glossary holds 
The explanations for a range of 
The most used computer terms. 
It is easy to use and particularly 
useful to the newcomer 
Tapefiie is a very simple 
Database type of program 
which can be used to catalogue 
any kind of cassette. 

Puffball is a simple but (airly ad- 
dictive game m which you have 
to race against time to destroy 
the nine digital puffballs m the 
correct order. 



use m your own programs, and 
with the built in timing routine 
you can compare their different 
speeds. 

Binsearch is a good binary 
search routine. 

Text Editor allows you to 
manipulate text on the screen 
either by keyboard instruction or 
via a string which has already 
been entered into the program. 
Screen Designer allows you to 
make screen layout easily onto 
the screen and juggle them 



hOUE : I=up Msdown K=righ 

EDIT ; 7 -White 0 = fc*lack SPACE =ert 



DATA 240 ,16,32,01, 130,244 ,10,17 
Making ZX' into a user (fetmod graphic, the Work bor way 



useful for any program in which 
you are going to use UDGs. This 
program is of ten invaluable as an 
aid to better graphics work. 
Graph Drawing Routines com 
prises three programs which 
have the same general struc 
lure: they are: Pie Chart. Bar 
Chart and Graph These are 
another three programs which 
are likely to be useful and not on- 
ly within the confines of com- 
puter programming. 

Memory Map Monitor Is only 
really a one-line program which 
allows you to test to see how 
much memory you have left, 
Through this is an easy routine 
for a resonably experienced pro 
grammar to write, it would not 
be so for the beginner. 

RAM Test checks that all the 
memory used by the BASIC is 
working OK. 

Addictive Addition is a program 
to test your basic arithmetic 
skills; not really that addictive, 
but what do you expect from 
maths? 



Parachute is a simple game 
designed to appeal to the 
younger age group. The idea is 
to jump out of an aeroplane and 
open your parachute at the right 
time to hit the target Fun' 
Codebreaker is a game in which 
you have To decipher a encoded! 
message Not the most exciting 
game, but the large vocabulary 
makes up for it. 



Conclusion 



Use And Learn is a very profes 
sionally produced package, It 
does Ihe job set out very well 
and rs fantastic value for money, 
especially for somebody who 
either wants to further Their pro 
g ramming or just wants to know 
what a computer can do and not 
necessarily how, 

At C9.95, this is very highly 
recommended indeed It is 
available from: TEMPUS, 38 
Burleigh Street, Cambridge CB1 
IDG 



A random graph from the Graph Drawing Routines program 



Tank IS again simple, but is far 
from easy and is particularly ad 
diCTive. 

Sorts is comprised of three dif- 
ferent types of sorting programs 
which have been arranged for 



around before the computer 
turns it into a finished PRINT 
statement. 

Work box is a useful program to 
aid the design of user defined 
characters, which is likely to be 
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Push your Sinclair to the limit 



ZX81/SPECTRUM 

ARCADE GAMES 



» . 2X INVASION FORCE 

CTc.\J\J axsn 

Use you f skid to fire thtoirgh 
the energy hand lo destroy 
the menacing alien ship — 

E3 9S 

rr£\fSj SPEC INVADERS 
Wt SPEC GOBBLE WAN 

These exciting high- 
speed classic games 
incorporate h (-resolution graphic 5 and 
sound 10 bring you ihetiest in arcade 
action at only £4.95 each *16.' 

_^-' i SPEC FROG 5JSHOWDOWN 

•r£\N i«««> 

H °P across the dangerous 
L— road avoiding the lethal cars, 
then lorries. Go back to me 
*tld west For a gunfighl battle among si 
cacli and wagons. Features include 
western music £4,95 

NAMTtR HAIDERS <ZXB1 1 

*TiC\l\J d^ck achon 

_*]!!— arcade game wilh tour 
* — ■ separate groups of attackers 

£3.95 






I HE ULTIMATE ADVENTURE K)fl THE 
SPfCTRUM/ZXSI t« arty lft WS 



••38®** 




UTILITIES 




TOOLKIT 

Nine powerful rwm function* for 
your 2XB\ tintloding r* -number 
lines iqoio. gosuto progtarn merge, 
string finding and reolacement £5.95 

SPEC BUG 

A 30 >n 1 ftvjc hme code tool awl ri> '.assembler 

for your ZX Spectrum CBJS 

ZXBUG 

A 30m 1 maernnecode root end diMssemwef 

igryourZXei £4 95 



Improve your machine 
code programs with this 
new 48K Spectrum 
Assembler 



Jusl released fry Ante, ihit mm pfefmloml 
qua niy assemble* n alto available for 1SK 
ZXSl a nd ieslures - 



• Word prTCffSfior-iihetEjiTedLlcy * Niflh- 
speoc). vervafiteiw^pass mnemonic 
assembler wuh libels and detailed cftor 
trapping. Will assemble to any address 

* Esuntm suppofl facilities such as 



5-m<MV «l*t. rirtjiiitn inspeci/mddiiy and 

search lot de bugging * Full oulput lo 



ZX printer * Memory status 

ISS^Er*'**"** only £9.95 



ZX81& SPECTRUM 



SPECTRUM 

MICRO CHESS 



th* pr-iy CN» mv fOMj tta. c* aA* Sp#c irur* 

A. : all L eyj' ■’ -iii'i , Jill 1 n w *n p*i**«r 

MfydtmmnorQm^ion 

-to pi fly black of *Mb S*i i 

toaro in *rty FiiB csteje 

grjpl*Cf ditpiay 

frULV 



NEW LOW PRICE © 



* t*>g23Pe * 

ONLY £5.95 for ZX81 



and f6 95 for SPECTRUM 



INCA CURSE untwine# a* 



In a jungle deaf irw you come across an 

' mple " 



otc ten fine* temple ¥pur mission to enter, 
col let* the treasuft and escape alive Sul 
beware' include* a cassette save routing 

SHI POP DOOM^*m u <*o 

You are unavoidably drawn to an alien cmiser 
Can you reach the control room and free 



yOureelP Of wMl they gel you fitsl? Include* 
routirv 



a c assert* save routine 



ESPIONAGE ISLAND A^entur* ■ ■ 

WhJ i# on a reconnaj since mi asi or. your plane 
lories control and you are forced to land 
Can you survive and escape with the island 1 ! 
hidden secret? 

PLAN ET OF DEATH M*#«ior> * 16S4BK 
You hnd yourself at tended on an inhabited 
alien planet Can you reach you* ship and 
escape 7 






ZX FORTH 

Supplied On cassette 
wilh editor cassette, 
user manuals and keyboard overlay ZX Forth 
combines the simpliciiv ol basic with the 

speed of machine cop# now €14.95 



RULES 
AVAILABLE 
prqmahth;: 

yswf aecaetnci rai*#* 

1%*% I#tl you 1 10.000 mhis »!*r IP diifn you r 

winaiaJl you mull u E t« lw#lva dudi And Q*ift 

msm i ie eb«nh account m wnicn m* money tiat 
•eiyAiiy tn#n Bp in* Pn , M lo ci acJi in# 

puzi»f ine "-1(1 pf |* If V'^'l 1 «wl n?w W) II # -n t#D 
EicVali to rn* crty or l*va HcreiUUiNIf^vMl 
kXLfltHMH Th# Pr=-B f ir; f(#Wi! ! 

ttHflhon* numpt- will Pc aupo'iea fo rou nivf Ihf 
oppnrtunity to fine Out just h£rm muc?i iOU CAuW *i fl 



DON'T MISS 
YOUR CHANCE TO WIN 
A FORTUNE! 




A 

GREAT 
CHESS 
GAME FOR 
YOUR 2X81 
OR SPECTRUM’ 




‘SPECTVHJIfl 

chess m 



ZX CHESS I 

Very populai ityic-hiiieccKfe program wilh w a 
levels of pJ ay and an analysis opt ion Avadab I e 
IprZJCei Efl.50 



ZX CHESS II 

A now improved wstpn, wrtfi a lastor response 
time . seven leve i s of play . analysis option a nd i « 
add itipn a recommended move Dpi ion E9 ,15 



SPECTRUM 

INVASION 
FORCE 



IK IK CHESS 

AnlntrfldiBlBQamft 

m IK for only KJs 





Apo^utv earn# for mx <w 4a p. Sf«etrum 

firm Throuph rw lorct li#ld CUdelTruy fh# 
mfliwinoeliim ifrip Souftpi *MyTt Two toveiti at 
play — normal Oi iu ru.141 Fu'l ce h 0ur SdvhGing 

m-in flfiphiei 

PfQWQNLV £4.95 



Warn fart* row 



inrouflti ptJur UA 
Ir IV 1 ptJu iti mpi# iecomrn#phdi t mgiif arva 
coma .- 1 a rarvge oi tir.fi Tb« o*m# 
I* bsMWO on iTip htphf, succmiM ZX C*e» U 

a qniiM ft ff.H 

mfVtffmvWfVYl'TTTWTffVf 

SPfGTHUM CHESS «Ki* Only £9 J5 



ALWAYS AHEAD WITH ZX81/SPECTRUM SOFTWARE J * 

nnimii * p * - 



*Mic ComDuii^ L!d ^9$ ua 

t*yil S H^rr.fwrua#. MUflCUa 



Ovqnff s e O I'naai fvutv ie AnicCom|hjf>i^ L- rr -i«j 
pife*# MAt# vour eii3#r rfctOrZ^fli cw SpecCum SrFKJSAE fri* ■ i£>r caUHogi#* 



Vupplf 



wr 



, hum 

•Onj uu 






ARTIC COMPUTING LTD. 



i 



T V 396 JAMES RECKITT AVENUE, 
KJ HULL. N. HUMBERSIDE. 



Crwv# r Q T lci<* amguol #ne1ori*d 
N*m# 

Wr>M 



ZXfl 
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SPECTRUM DOMESTIC 



^Clocking 



Cl" 301 " ,nOO° „< 

,“oo o0 S' 

You'll never be late with 
this program by thirteen 
year old Ben Rimmer of 
Eye, Suffolk. 




on 



This program has been written 
tor [ha ZX Speci rum arid simu 
lates a digital clock. The listing 
will not operate on a ZX8 1 or 
2X00, even if you do remove 



the PAUSE instruction, as they 
do not work fast enough 

The digital clock produced 
should be accurate to within 
one second an hour. 



3 REh 
10 LET 


■■TIME" 


a =6 


3.0 LET 


b=© 


.30 LET 


C =0 


<1© LET 


d =0 


5© LET 


e -1 


60 PRINT RT 11,. 


“ : b , a 


70 LET 


3=3+1 


60 IF 


3=10 THEN 


£ = 0 


100 IF 


b = 6 FIND 3 


+1: LET 


b=0 


110 IF 


C=10 THEN 


e =6 


130 IF 


d =6 RND C 


+1: LET 


d -O 


150 IF 


2=13 THEN 



12; e; 



d; t 



155 

IBB 



PAUSE 
GO TO 



LET bttfc + l; LET 
E> THEN LET C ~C 

LET d=d*l. LET 
;0 THEN LET e=e 
LET e =1 



4-e 

60 




YOUR MISSION 

To pens irate the Wiltbtt Defence!. tiller 
h« CiiUffl and Dei troy her wicked Hun 

THE WITCHES DEFENCES 




STALAGMITES AND STALACTITES h. t r ; .|r, 

Blast a wey through with your Layer Cannon ibut Mnirf - t hjrpns* 
n in ucre tore you 1 

VOLCANOES' .|i'‘ r r- ,i -ig 

im*intor white hat Ljr'.j io avoid the c owr you get to the witches 

ave»n 

VAMPl RE BATS ! h i! - n ; 'T i | , . j rjc. 1 

(Td tiflSM’p lit vo>; rir is 3 not ^srelu ' Traijamg you flown to your 
flerrueticn 

CAVE-INS , i M the side nr the .i.i- wiih yn .r Layei < .mnoi 

Of Bomb. H'( of (he rppt wil caue in ijfl yo, (he greerer the 
to Jv0‘d each 1 mei 

THE NEARER ,• ‘ ri - ,\ ■ • •«. ir- ■ ir« ■ h*i . . let. *■ 

She Will throw at V0--I *1 OhCe, Should v*u Survive all O’ Ml«en In.grhl y 
uniikeiy i then you *i».j« contend ,yitr th* Wiieh her*.M' AvO'-i being 
turned lo itone by her -.peiij wHil« atTemonng it, tsutrov h*r wurkefl 
Heart 1 



■ WtiTiifi entirely m Machine Code 
* Halt ef Fame 






* 1 or 2 Pi*y art 

■ Mystery Scd* pOiiTiam ID btwnb 
*5 Skill Ltiveh 

DESISTED TO BECOME A CLASSIC! 

AND ONLY £5.95 

THE SOFTWARE FARM CL. 

CRAiGO FARfy, BOTANV BAY, TINTERN. GWENT 



DESKTOP CONSOLE FOR 2XSPECTRUM/2X81 




TV Monitor stand removable lor access lo add-ons. wiring eic 

Proleswonal desktop consniu tot theZX Spectrum zxai itwsev 
and Mis the TV ,■ Monitor 1u minimise' eyostiam holds in tiiace the 
ZX punier RAM packs ianfl oitv?» add ons) power Supt- v laoc- 
recorder ZX Micrcjdrive and hides most ot the wiong Provides 
sr-jraqe spare tor cassettes 
Optional: Tv. b.j I r llunuriaiet: . .•••'= ' 



bale... 

VOL'R NAME AND ADDRESS ■ in Cdfj'fJ- LOIlety tj!r-fii i.- ; 



Qly 


Dfteriplicin 


ll^m 

price 


Toiat 




CbbUQiO l£5T ^)C S43fcUf44tr» ZX9S 


CJ09S 






Ptwet Switch lor Tatte Recorder 


C300 






POWV SwilCh It* ZX SWrr.trvfn ZX6’ 






Cneques PQ made bsysb # id 

COMPUTE BLOCK 
2 Wychperry Road, 
Haywards Heath, 


Sub To‘3i 




P&Sn & 


noo 







West Sussex RH16 1HJ 

Telephone: fQ444( 4519B6 a . L t.j,i ’ 





50 GAMES £9 95/ 



CASSETTE 50 FOR YOUR MICRO 



v-a/l 

iiWhUHh 

^ofonwAt 
i-nun field 
hmM 

T\>M*sEl tscm 
n A R R r L A I Ml 1 
: **Nll HAT Tut 
LfttRT A* | 

111 llN.j TAFU4 T 
M*AV< tut ,V*»CH)*h 
*f*ACf 
Jt t f LiCKT 
• -ASt- ,* 

A 



iA, AC .Sir ATTACH 
VAL’I MlSiOS 
H. ",AK t AUiH A 

^.aswa BOi I 
51 4M TRI H 
* ADAM L AHiiHhi. 

A FT AC * f A 
i. , Al. A«T T C fMU'i* i i* 
/*ON ATTACK 
^A$Ht ^ g r . u% 



UiUM i 
ftOCttfc I LAMNC 
n*w TS 

ALACK NOtE 
yyNAMni 

00 vQUiitSij-WS 
or HH i DASH 
SPACE St ARC H 
UNlVtflS* 

RATS 

j 

A ' ! I 

: f V i .151: i ™ 

high «■$* i 

1 hi timt 
LKCMAM-.t | 



WOliV AlM//.AffL£ FOR J 
sintrlsir- VK* :i!J 

SPECTRUM ACORN Am 

ZXBt ATOM V (] 

LYNX ORIC-1 ^ 

DRAGON SHARP 

ATARI NEW BRAIN 

g^cippic CD CDBab 



DIRECT MM i ORDER FOR 



S r asraiMZ 

g SOFTWARE 

■ c A SCAPES HOUSE 

■ BARGAN'S tAME 
I LLANOOGO 
I GWENT 

MINIMUM SIZE COMPUTER REQUIRED ONLY m S.WALES NP54PA 



sum v cwsrrf! *p #'<?« 

t crctow fNqw 1^0 



Do your programs load from tape ^SvA^, 

f jfcj t i m p puprv/ timp^ itape recorder onlvj 

lirbl liilic, every iniic ; Please phone TO check 

» 1 — --J AVAlt.A0tt.lTV 

not, you need . . . w> 

ER S BOOK OF SPECTRUM SOFTWARE (48K) 

rbay Ltd PAYROLL £: 



A NEW' H 
SSP STATUTORY SICK PAY 
SPECTRUM APPLE 41. CP M 



2 OVM Ijtj rr 

A T -Bating awl «i y<M ML 

4 K.i-ps«ig ifftigr *• fcs* • 

5 l>yi 4^:1 #+* <yi gifi* 

fl VL(* «nj If *!:■<* 

' ^ ^ • Lrfl NM'-s 

» Lliil^tA 4 - * nir- 



Price £ i ' ■ " 1 i!c: - j* ] i * i‘J l .i:i In L ‘« <* -T ;*•, : <r Up i! ill p , <ur UD^ilfy 

(2) TEST AND ALIGNMENT CASSETTE: £4.90 

a dtwsifjn •r r *tnrn * -n^n f - m ■ v-1 .4 Itn- a:<rrium angle of vi.,j? 

rassMie retorewf head n- 1 n rt-i » using aniy c v»«ilU J " *anver* Azimi/m 
-T.TU* licrtx.' ; l 'he L ...fnmur oil .. ..Jo, t> 3 1 iai- * ii' i .V r ijjii r 5Ui > cl«rn& 

(3) LOADING AID: £5.95 

f yiw ie<. fifjjHi s ii»ic«lv * JK ^ui yLH# 'iflvt* gcmi^g ithj piavLKtfA 

level * gni a^I*’ j[K^ liQfii <Jillcrf?r| yfiu iwej iHl* Lo^tJing A n 1 AN: 

K4f.le)3lo <Of c*P€*»ng tfw guaFi!), ol lapfFy rating and' 
cotiTCfensar-ntp fi.w oi opouli etr W (f* t^ii r ri ^pr i ,s u&t$. run-i s pn rape us* 

(4) TAPE RECORDER £22 * £2 pOslage 

Aftgned fln-l rr-ilL'^ 1 1 ••»-'Ti[. ri tt. t r j Ft-’- A s '"npk 1 DlI ■vaTi^.ii'T^ry t rn'- 

SPECIAL TAPE OFFER! 

6.’ - * .iiig i “i 1 ■ ft i * ■ .! :iiuj .urt • • £11.90 

All pr*ce5 inclu:*-' VAT i yetyltwig resl It-fW ytiK«sttli»a rSnetw^’- COO 
orders £2 chTni A- ce«i P'dWs aOMtftd E5y lo^pngflf 

HfLDERBAY LTD 

Prole^orrffl Soflware Since 1979 
S 10 Parkway, Regenls Park, London NWi 7AA 
Tel: 01-405 10S9 Telair 22070 



C P A {CriUcal Path Analyst) 

ACltv Ties edff dursM-f.rir. .v 3 ; -v *v t -eaeaFs Cl 5.00 

mortgage 

nvvngfl^^ TogePw 4 tn LOAN t$ tW 

BEAMSCAN C25 OPTlMAK £40 

TIME LEPGEfl £15 PAYROLL ££5 

Stock control £25 
CRITICAL pair analvsis £11 

BUDGET tis FINANCIAL PACK 1 £0 

GOLD £6 



GAMES 

GOLD J ■‘M £0 - £0 

Ots 3K-53 aziV^m'-rfC 

EVOLTUION - ieai c h aie''0O crease i^e Form^ on ine r^wly-lotrniM 
£an^ cuiiTKnaiifig *\ ume^ you ye iel Ou: ol f^ang 

- ,i 1 - r ■ ■ |hF ■ ■ n ‘ * ■■ i '" r £.4.95 ■ 50p pAp 

TEEMING JUNGLE ‘ ; ■ 1 - : i - 

IX 61 Only £3.95 50p pAp 

Fr«e MORTGAGE programme (spe-cliy compuler} with order* of £22 
or over poll marked before 31 it March 
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SINCLAIR NEWS 



Spectrum launch 
in the States 



Time*. the company lhal 

manufactures the TSHXX) IZX81 
to you and me i are soon to 
launch the American equivalent 
to the ZX Spectrum. 

Designated the TS2Q0Q, it is 
basically an upgrade of the British 
machine, 15 with soiihj of the 
bugs ironed oul 1 The BOM 
incorporated in the TS2000 1 $ 
similar to the one we have all 
Come <0 know and love, but has 
been adapted for a number of 
changes to Sinclair BASIC For 
■stance, it a repuled that the 
commands, ATTN, ACS and 
ASN have been removed, and an 
AUTO tine numbering, a 
RENUMbeung and line deletion 
function, and other editing 
features have been insetted to 
replace them 

Due to the popularity of plug 



in cartridges, games or otherwise, 
m the States, it is thought that 
the TS2000 will also incorporate a 
port which will accept 4K 32K 
ROM cartridges 

The price of the new machines 
are lo be somewhere in the 
region ol $16Q and S2Q0 for The 
T6K and 48K models respectively 
The TS1000 has also been 
reduced in price recently so that 
it now compares to the British 
price for the machine. 

Incidentally, reports are that |he 
TS1QQQ has cornered over a 
quarter of the USA's home 
computer market 

The TS20Q0 is also to be 
launched with the TS204G. a 
new, larger printer which also 
utilises a thermal pnnt 
mechanism. 




Shopping for 
a Spectrum 



ROM 

with a 

view 



For all of you who have trouble 
COprng wilh the complexities of 
the Sinclair BASIC manual, there 
has been set up a programming 
weekend in the wikis Of the 
Severn Valley. 

The compu ie> courses are held 
ai ihe Gainsborough House 
Hotel, and can accommodate a 
maximum of 20 people The 
sessions are based on the ZX8 1 
and assume no previous 
knowledge of computing 
Although aimed at people over 16 
years of age, children can attend 
as long as they are accompanied 
by itw" patents. 

Beginning at 6 45 on the 
Frioay evening, the course runs 
right the way through to Sunday 
afternoon During ihrs period you 
should, be able 10 squeeze in over 



12 hours of hands- on 
programming. The lecturer, Harry 
Siddall, has been teaching for 20 
years, several of which have been 
involved in computing science. 

Emphasis for the courses is 
placed on learning through 
enjoymenl, and one look 01 the 
hotel's facilities will certainly echo 
the enjoyment theme. The cosl ol 
the course is C56.Q0, which 
includes all food, accommodation 
and VAT. The weekend 
programming courses are 
scheduled to run thoroughout 
April and May 

For more details, conlact the 
Managing Director of 
Gainsborough House Hotel, 
Bewdley Hill, Kidderminster. 
Worcestershire DYT1 6BS or 
'phone him on 0662 764041 



With sales of the ZX Spectrum 
now approaching 200.000. 

Sinclair Research have decided to 
name a number of new 
distributors for their computer 
Repons of WH Smiths selling 
m the region of several thousand 
devices a week have sponsored 
Sinclair into nominating Soots. 
Curry's, Debenhams and their 
subsidiaries, and John Meniies as 
main distributors Smaller retailers 
such as John Lewis, House of 
Fraser, Rank Zero* and others 
will be supplied with Spectrum by 
Prism Micro Products. Sinclair's 
own distributors 

This move has obviously been 
approved to consolidate the 
Spectrum's position in the home 
Computer market. Said Nigel 
Seade, Sinclair Research's 



Clive Sinclair has been up to 
some financial wheeler dealing 
of late which has made him f13 6 
million the richer possibly 
allowing him to further his electric 
car project. 

The 400,000 shares 1 10% of 
Clive's 95% holding) were sold 10 
Large linancial institutions at f 34 



Managing Director, "We have 
sold nearly 200.000. ma«l order 
and retail, Spectrums in the last 
nine months, and by Easter 
expect to be selling 12,000- 16,000 
Spectrums per week 

Current reports from Sinclair 
Research suggest tht production 
figures am in the region of 50,000 
Spectre ms being manufactured 
each month and 60,000 ZX81s 
This is matched by sales figures 
for the ZX8I being around 30,000 
per month in the |JK, this figure 
■s expected to rise over the 
coming months 

"Overall, we believe we can 
maintain a 60% volume share of 
1983 s much enlarged I home 
computer} market" added Nigel 
Seade. 



per share. 

Last year, Sinclair Research 
showed a profit of more than 
t’8.8 million on a turnover of 
1'27 62 million Thrs year fin the 
year ending on March 31s1). it is 
expected that the company will 
announce profits of around f 14 
million. 



For sole 



Zx cowBjrnNG aprii may ma 
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Looking sharp 



Spectrum 

Upgrades 



If you're tired of looking at the 
graphics available On your ZX81, 
then the new High Resolution 
Graphics Pack from Digital 
Integration may be iust what 
you've been look trig for. 

This now accessory gives your 
ZX81 a full 256 by 192 pixel 
display, with full dynamic control 
of every pixel in BASIC A 2K 
EPROM contains the Hi Res 
BASIC monitor offering a range 
of powerful commands, such as 
PAGE, PLOT and SCROLL 



which can be used for defining 
your own characters I which can 
bn any size and shape!, drawing 
lines, plotting complex fu net ins, 
and a compleie lower case 
character sel for word 
processing. 

The pack is fully compatible 
with ihe ZX81 Printer, and comes 
wnh a comprehensive handbook 
illustrating how you can get the 
most out of the device. The Hi 
Res Graphics Pack is housed m a 
slim case (150mm by 80mm by 



22mm) and resides between the 
RAM Pack and the computer, 
tfvere is no need for any 
additional power pack or 
soldering for operation. 

The unit is priced al f 38.96. 
although there is the opportunity 
for schools to arrange lor a 
discount. For more rteiails gel in 
touch with Digital Integration. 

22 Ash Church Road, Ash, 
Aldershot, Hants GU12 6LX 





Loosing 
your grig 



if you own an issue 2 Spectrum 
(which you can easily identify by 
Ihe large chip in a soekel in line 
with the '9' key. visible in the rear 
expansion cutout), you may like 
to know that you can upgrade 
your )6K memory to 48K for as 
little as ('24 bO 

Sounds too good to be true 
— bul that's something you'll 
have to take up with Fountain 
Computers Ltd Darvill Road. 
Ropley. Alresford Hants S024 
OBW 

Should you enquire for further 
details of the 32K upgrade kit, 
you might also like to to ask 
about their instructional sheet 
concerning the display of the ZX 
Spectrum, both t6K and 48K, 

models 

The A4 sheet, priced at £1.00, 
provides instructions for 
optimising the display quality ol 
the Spectrum, simply by 
ad|ustmg internal controls. Such 
faults as yellowish whiles the 
"Venetian blind' effeci and 
wobbling characters are dealt 
with, complete with detailed 
illustrations. 

The instructions are very 
comprehensive and should inspirt 
confidence in even she most 
nervous user who might warn to 
delve mside their Spectrum Of 
course, should you decide to find 
out more about their upgrade kit 
and eventually buy one, then 
ihey'tt give you these display 
hints free 1 



If you're forever chasing your 
ZXSl across the table as you type 
in your latest programming 
masterpiece here's a cheap and 
effective way of pinning the 
computer down 

The Stabilizer Pad from 
Stream Computers, although 
designed for the T5 1000, 
accommodates the ZX8l 
perfectly, Made of a strong 
rubbery substance the Stabilizer 
Pad eliminates sliding and 
movement and by holding the 
RAM Pack securely, also prevents 
program loss. The computer is 
also held in a forward position 
making typing much easier. 

its manufacturers are currently 
trying to hnd a UK distributor, 
but until they do you can still 
order one direct from Stream 
Computers. Priced at £4 60 
(which includes first class 
postage), the round trip of order 




and shipment takes approximately 
five weeks. 

Further information is 
obtainable from Stream 
Computers, PQ Box 113, Ajax, 
Ontario LIS 3C5, Canada 
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h ardware news 

Between the 

lines 



h twriiiHii Centronics interface. ZX 
LPRINT, is now available for use 
with the ZX Spec If urn 

Plugging directly info the tear 
connector of the Spectrum, the 
ZX LPRINT translates LPRINT 
and LUST output into parallel 
Centronics format This means 
that any number of characters 
Iwithin (he capabilities of the 
pnnier used) car be printed to 



the standards of professional 
word processing. 

The unit itself, measuring 
70mm by 65mm by 26mm. can 
convert the output to produce 
Sinclair tokens. >e SCREENS, 
RANDOMIZE, etc. Punters which 
require special control characters 
Irom the range 128 to 256 to 
access some of their functions 
can also be used with this new 



interlace, commands are used to 
switch off the Sinclair character 
set at times when you wish to 
utilise the capabilities of the 
printer's full character set 

A COPY command will dump 
the complete screen to a high 
resolution graphics printer COPY 
software to go with ihe interlace 
is supplied on a separate 
cassette (LPRINT and LLIST 



commands do not need extra 
software, all that is needed is the 
interlace plugged into the 
computer,} 

Priced at around C30.0Q, you 
can fmd out further information 
on this product from Euroelec 
ironies. Zlin House, Oa k. field 
Street. Cheltenham. Glos GL50 
2UJ 





On your 



A desk console has been 
announced from TTL which will 
hold everything you should need 
to make the most Of your 
Spectrum. 

Constructed from strong ABS 
plastic, the umt has a detachable 
base Cover and non slip feet The 
console weighs 1.5kg and 
measures 565mm by 370mm by 
50nm. 

Provision is made for the unit 
ip aecommodatr a power supply 
i Sinclair Printer, an RS232 
interface, joystick control, two 
^■cfodnves a cassette recorder 
and a selection of cassettes, 
pencils, etc. There is a switch 
panel with a three position slide 
switch for SAVE RUN 
LIST LOAD VERIFY (earthing 
unused inputs to cassette 
recorder and computed A switch 




for the 9V power supply 
ON OFF. LED indicator for the 
P$U are also included in the 
(fcvice. Optional extras such as 



stacking pillars and a soft PVC 
dust cover are also available from 
TTL 

The desk console is priced at 



f '42. 18 and is available from 
Traffic Technology Ltd PO Box 
2. Warminster. Wiltshire BA 12 
7QX 
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SOFTWARE NEWS 



Off the shelf 



Quicksilva have released a new 
range of games for rhe 2X81 
and ZX Spectrum. 

Six new packages are 
available for the 16K ZX81 . 
three of which are Quicksilva 
original games. The first is 
called Croaka Crawla and is a 
version of the famous frog 
hopping game with special 
features such as flies, 
crocodiles, sinking turtles, logs 
and progressively difficult attack 
waves, 

The second new game is 
called Muchees and lyes, you've 
guessed it) it is a version of the 
pill eating game featuring 
ghosts, power pills, side doors, 
fruit and, of course, the lovable 
munchees The third package is 
called Galaxians, but also 
includes a game called Gloops 
The main program on this 
cassette. Gaiaxians. is an 
implementation of the classic 
arcade game, wrth two different 
types of Galaxian. However, 
perhaps the best part of this 
game is that you are able to 
tailor the game to suit your own 
particular tastes in terms of 
speed, firing rate and the 
number of Gaia mans 1 Mow you 
need not spend your first 30 
games of Galaxian trying to beat 
10 points!) 

C'Oaka Crawls, Munchees, 
and Gala mans are priced at 
£3-95, £3 96 and €4 96 
respectively. 

Quicksilva have also taken 
over the marketing of the range 
of Pixel games for the 16K 
ZX81. Mow re packaged with 
new covers, the titles have been 



doubled up or added to so that 
they fit in with Quicksilva 's 
pricing structure 

Among the new Quicksilva 
ln6e Pixel) software is Trader, 
which is now supplied in a box 
with a comprehensive booklet 
describing the background to 
the game and an original Trader 
story from Mark Eyles, Sub 
Space Striker and Zor; and 
Star-Quest and Encounter 
Trader. Sub-Space Striker and 
Zor, and Star Quest and 
Encounter are priced al f9.96, 
£3.95 and £3.95 resriectively. 

For the 48K Spectrum comes 
a new game catted Mined Out 
With not an alien in sight, 
Mirved-Out features nine levels 
of minefield to struggle across, 
with various damsels in distress 
fo worry over and other weird 
and wonderful things, such as 
Bill the WOrm. Tricky Mine. 

Bugs arid the Mine Spreaders. 
Mined Out is available at the 
price of £4.96 

On a more serious note, 
under the proud boasl 'Now the 
sun never sets on Quicksilva’, it 
seems they have established 
distributors throughout mosl of 
the world tand the bits they 
haven't yet tied up Should be so 
in the near future, so they 
assure mei. So, if you're 
reading this in a foreign clime 
and fancy getting your 'gaming 
lingers' around the latest 
Quicksilva software, write to 
them at 92 Noriham Road. 
Southampton S02 0P6. 
Telephone enquiries can be 
made on 0703 20168 








mined-out 
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LOi 



Good health 



Lisping on your 
Spectrum 



A series of six cassettes 
designed to educate and 
advise on a comprehensive 
range of medical topics is now 
available for the 1 6K 2X81 
The six cassettes cover the 
following range of subjects: 
Basic Medicine. Mainly for 
Women, Mainly for Men, AH 
About Children, How Healthy 
Are You* — A Home 
Screening Program, and 1 0 1 
Home Nursing Tips Each 
cassette contains an average 
of 1 8 individual programs, 
each packed with advice and 
information listed by sympton 
or health topic. According to 
how the user responds to 
each question, various advice 
is given as to possible 
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diagnosis, the urgency with 
which the user should seek 
medical help and, where 
appropriate, the form of home 
treatment to be employed 



An interpreter for the artificial 
intelligence research language, 
LISP, is now available for Ihe 
ZX Spectrum. Suitable for 
students learning LISP, the 
package should also be of 
inierest to hobbyists eager to 
leam an alternative language to 
BASIC and gam an insight into 
artificial intelligence. 

The LISP interpreter features 
over 5Q pre defined functions; it 
allows iteration via PROGIM and 
WHILE f unci ions; incorporates 
LOAD, SAVE and VERIFY 
functions as well as an LPRINT 
function to output to The 
printer. The interpreter also 
allows a variable number of 
parameters to user defined 
functions; supports machine 



code subroutines: incorporates 
16 bit signed integer arithmetic; 
has full error checking, 
compact my garbage collector 
and full property list 
implementation, 

The LISP package includes a 
4 5K machine code interpreter 
and a 2 6K initialised property 
list. Ideally requiring 4QK of 
memory, the program will run in 

16 K. 

Complete with a 
demonstration program and a 
programmer’s manual, the LISP 
interpreter is priced at C15.0G, 
To learn more about the 
interpreter, send for details from 
Serious Software. 7 Woodside 
Road, Bicktey, Bromley, Kent 
BR1 2ES. 



56 



ZX COMPUTING APRIL MAY 1903 













!$ a 

Jr 

IV 

n In 



om 

te 

t 



Hose Cassettes have released a 
new cassette aimed at leaching 
the basics of arithmetic to the 
under 8 s 

Called Arithmetic for the 
under EJ'u, the program is 
designed to be run on a 16K 
2X81. The package comprises 
four programs: Add. Subtract, 
Multiply and Divide. Each 
program (except Dr vide] allows 
lor the entry of units in a strict 
Order all numbers being printed 
m a large sire so that children 
can easily recognise (hem 
Each program ties three 
levels of difficulty: units onty. 
tens and units, and hundreds, 
tens and units. Obviously, as 
the child becomes more 
confident with numbers, you 
can progress through these 
levels. Appropriate questions. 
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throughout the program are 
asked, such as 'Do you need to 
borrow one?' and What shall I 
briny forward?', to aid the user 
in decisions. 

For each sum correctly 
answered, the features of a 
balloon face are built up. in 
much the same way, if a sum is 
incorrectly answered a feature 
of the balloon s face is erased 
When all the features of the 
face are complete, the balloon 
takes off {with the lielp of a 
machine code routine or twof). 

The maths package is priced 
at C4 50. For more details of this 
and the rest of their large range 
of educational software, get m 
touch with Rose Cassettes, 148 
Widney lane, Solihull, West 
Midlands 891 3LH. 
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For the under 8's 



grand program 



Holdco have announced an 
advent u re game pac kage 
called The Secret ol 
Tamworth Manor m which you 
get the chance to win 
E 1 .000 

The story so far is that 
William Tamworth buried the 
Tamworth fortune somewhere 
near Tamworth Manor during 
the English Civil War After 
Tamworth Manor was razed to 
the ground and William met 
with a particularly horrible 
death, only Charles Tamworth. 
an elderly descendant, 
suspects that the money is 
still in its original burial place 
So. after much research into 
the family archives, he solves 
ihe secret and as he has no 
need of the money (?| decides 
to leave it to whoever can 
solve the two riddles he has 
left 

The first part of the 
cassette adventure is available 
now, and the second pari of 
the puzzle will be sent out to 



all those who have the first 
part after May 31, 1983. 
Designed to operate on (he 
1 6K ZX8 1 Holrtro claim that 
the first cassette of clues will 
be more than enough to keep 
you busy until May 

Somewhere in your travels 
to solve the puzzle (yes. you 
do actually have to get out of 
doors for this one! you may 
find a number Of dues or 
unexpected help to aid you in 
your quest 

It's no use asking Holden 
for any information about the 
money (all they'll tell you is 
that the treasure is buried 
somewhere *n ihe Home 
Counties) but they will 
certainly be happy to tell you 
more about the package. 

So, for more details on The 
Secret of Tamworth Manor, 
cuniacr Huldco Ltd, 14 Britton 
Si 'eet London EC 1 M 5NG or 
'phone 01 251 3090 The 
price of the package rs 
E 1 4,95 



The 'X' factor 



A new software package is 
now available from C C S for 
the 16K 2X01 and Spectrum 
called Modeller X. 

Modeller X is a user friendly 
financial modeller program 
which could prove a valuable 
assett io a small business 
concern The program is menu 
driven and allows the user to 
assess the sensitivity of 
changes in the market forces 
to the effectiveness of 
salespeople and advertising in 
relation to the elasticity of 
demand and 



Thus, the user is able to 
optimise the decisions to be 
made concerning the business 
Priced at £8,00, further 
information can be obtained 
from C C S., 14 Langton 
Way. London S£3 ?TL. You 
t uuld also ask .iboui the new 
range of financial modellers 
currently being developed 
which are planned to assist in 
estimating cash flow, credit 
control and the more detailed 
aspects of marketing and 
production. 
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of business user Within ihis 
scope, all kinds of people are 
welcome whether you want 
to play games, write 
educational software, or simply 
indulge an interest in the 
subject. 

The initial plan is to see if 
there is sufficient interest fl 
have every confidence that 
there will he!) to lake the idea 
forward If there is the 
response, an inauyra! meeting 
will be arranged, and we will 
hopefully gel ourselves 
affiliated to the Association of 
London Computer Clubs. 

So. if anyone is interested m 
helping to get the club 
together, contact me at the 
address given below. 

Yours faithfully. 



Robed Baker, 

54 Buxton Road. 
London SW9 6B5 



If you run. or are a member of. 
a user club which caters for ihe 
Sinclair user, why not get your 
group on the map bv writing to 
us at: 

Cluh Corner. 

ZX Computing, 

145 Charing Cross Road. 
London WC2H0EE. 

All you have to do is to send us 
a letter wuh derails of your club 
I times of meetings, addresses 
of who to contact, etcl and 
we'll do the rest if you publish 
a newsletter or club magazine, 
we'd very much like to see that 
too 

And if you don t see a club 
in your area, why not start one 
up by writing to ZX Computing 
and seeing if any like mmded 
enthusiasts wish to join you, 



Belgian National 
Sinclair Club 



Dear ZX Computing, 

From January 1 1983. the 

Sinclair Club of Belgium 
becomes a national club 

Thanks to the help of some 
handicapped members, we are 
able to publish a multi language 
club magazine Indeed, rn 
Belgium. «[ is difficult to find a 
lob unless you have a working 
knowledge of Flemish. French. 
English and. if possible. 
German. So. members of our 
Club not only learn all about the 
Sinclair computers, but ate also 
motivated to learn foreign 
languages 1 

The club is very much a 
non-profit organisation, with 
positive social aims. For the 
record, the correct title for the 
club is: ASBL 'B D.M A .' VZW 
The Belgian National Sinclair 
Club, 

Should any of your readers 
require further information, 
they may contact me at the 
address given below 
Yours faithfully, 

P Glenisson. 



Club meets every Tuesday 
night from 6 00pm at the 
Three Lamps, top floor. Casiie 
Square. Swansea For further 
details of the club’ s activities, 
you can write to me at the 
address given below or phone 
me on Swansea 2038 1 1 
Yours faithfully, 

SC Morris, 

Acting Secretary. 

9 Yr Gorlan, 

Kiliav. 

Swansea. 



Lambeth 
Computer Club 



Dear ZX Computing, 

Our club is being formed from 
the local inhabitants of 
Lambeth. Its aim is to promote 
the use of computers tn 
Lambeth by the home, school 



Chairman, 

Rue Abbe De L'Epeestraat, 14. 
1 200 Brussels, 

Belgium. 



Aylesbury ZX 
Computer Club 



Dear ZX Computing, 

I have enclosed ihe latest issue 
of our dub magazine, and am 
writing to remind your readers 
who live in our local area that 
they would be more than 
welcome at our club 

We have weekly meetings 
at Guarrendon School every 
Friday at 1 30pm, and we also 
have a monthly meeting on the 
first Wednesday of each month 
at 7.30pm at Aylesbury 
College For further details of 
these meetings, you could 
always 'phone me on 
Aylesbury 630867 

The club membership fee Is 
£5 .00 per annum, and each 
member receives a copy of our 
monthly newsletter 
Yours faithfully, 

David Nowotnik, 

Aylesbury ZX Computer Club 



Swansea 
Computer Club 



Dear ZX Computing, 

The Swansea Computer Club 
has now been in existence for 
about six months and 
considering how young the 
club is, we have had a very 
encouraging response, 
i Perhaps you saw our stand at 
the January Micro show in 
Swansea ) 

An aim of the club is to 
organise lessons for beginners 
in BASIC, and we hope to start 
this course in the near future. 
Anybody with an interest in 
computing will be welcomed to 
our club, although you do not 
have to own your own micro to 
be a memeber, 

The Swansea Computer 
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PROGRAMS 



i. 



lor the 



Mr HELPLINE Ifwmao 
who awwm yOur Z X 
queries in column in 
Sinclair Ussr. the author csl 
HINTS & UPS FOR THE 
ZXfiO and HINTS A TIPS 
FOR THE ZX81 now 

presents 

* 20 ordinal programs for 
VOu to load mto your 
SfKcfrum 

* 20 interGsnnq programs 

for you io enjoy and ten 
Irom. 

* 20 great programs ip 
tuacln you about fixed arid 
variable length record*, 
binary searches, bubble 
sorts, graphic displays 
and much, much more fc * 

Program titles include 

Machine Code Editor — Write, modify, extend and load machine 
code using this all-banc program, No need to use an Assembler 

when you have this program 

Index Fik Learn about Imed length records, saw numeric and 
wring information, add to. so n M modify, delete and print your 
records Ideal as a computer based Ming system. 

Duck shoot Learn how to manipulate ihc attributes file */wf have 
fun at iht same time. 

Graphni - Construct up to 2!0 graphics characters with the full 
on-screen editing facilities, enhance and modify them and recall 
them laser to build a detailed display to saw on cassette 

Spiro mama A progra m to ttr et ch yo u r a rt i it i c talent s r pm aq mat io n 

and ingenuity Draws a hm 1 1 less variety of curves and spirals 

Plus FOOTBALL. DIGITISER. DIARY and many mom 

Available through Computer Bookshops and W,H SMITH. 



FOR THE SPECTRUM 

40 BEST MACHINE CODE ROUTINES FOR THE 
ZX SPECTRUM £5.95 

by Andrew Hew* on and John Hardman. 

Semen A Thiw chapter* >?* pluming whai you nral lu know about 
ZSO machine cod* on the Spectrum. 

* How to load and save machine code, 

* How to use the tyjiem variables. 

* HOW memory if Organised. 

■ How program lines are stored 

* How tpu&ethc stack, the dtsptiy, me attribute files. 

* How to Cifl ROM routines — where they Fir* and what they do. 

* The structure of Z80 code plus a valuable glosviry. 

Section & 40 routines including, 

* Scroll up, down, side to side by pixel or by character. 

* Search and replace, token swap, string search. 

* Rotate character, invert character hor i/rmtaHy and vertically. 

* Line remember including GOSUBl. GOTO*. HUN etc 

AM routines are relocatable fexoepl hne remember') 

Thh book tejehei the beginner all he needs to know in a simple, 
■'.siy to-l€*.>rn form and its an involuabfe reference work for rhe 
expert too! 
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Z&O OPCODES 



£1 45 
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PILOT ZX81 

£5il& 

Ettfrniijlly the Ni4|tii(|ite but 

Without the hi res qrafthici. 



RETAILERS 

We are continually on the look out for 
nw outlets. If you are interested in 
stocking the Hems advertised here, write 
to ui lor our trade rates. 

URGENT 

We require high quality Spectrum and 
Dragon sahwar*? Good royalties paid 
Send your sample* today for fast 
evaluation. 




PUCK MAN ZX81 

£S 

All action d itplay B*-st score io date p 
scour the maf>- for food, dodge the 
g^it, tAi a strawberry and attack the 
tfhoiu 



HINTS& TIPS FOR THE ZX81 

C39& 

Amiable by direct mail order or through 
computer bookshops and W H Smith 

THE PROGRAMS 

The programs advertised here are 
available Irom conmiler bookshop* with 
i software stand, and many mdcp^ndeni 
micfo-compiiter shops. 
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SPECTRUM CAME 





Command your 
own fleet with 
this program by 
Jeff Hamilton 
of Gillingham. 




This program has been written 1 
to allow users to challenge their | 
Spectrum computer to the age 
old classroom game of Battle- 
ships. 

When you have the game | 
RUNnmg, you will he asked to I 
INPUT the direction of your j 
ships and the starting square. { 
The Spectrum will automatically I 
set your ships on the grid. Once, I 
a battleship ifour squares!, iwa I 
cruisers (three squares! and I 
three destroyers Itwo squares' I 
have been set up, the Spectrum J 
decides who should begin the 
game. 

The Spectrum's moves are 
calculated in Fines 1000 to I 
1 080; a random square is I 
chosen to fire at unless the I 
Spectrum has just scored a hit 
on your fleet If n has just 
achieved damage to one of your i 
ships, it will continue to fire at 
the surrounding squares until it I 
has sunk the vessel 

In the navy 

Once the Spectrum has selected 
a square to fire at, rt is up to the 
user to respond with either a J M 
for a miss or an 'H‘ for a direct j 
hit. There is no routine m the L 
program to counteract the user 
lying to the computer, but there 
is no reason why a simple 
routine could not be written to 
stop any 'innocent 1 cheating. 

When it is the user's turn, 
simply INPUT the co-ordinates, 
for example, *F7' for the grid j 
reference F7. and the result wiU 
be displayed on the screen as a 
miss or as a hit with accompany 
ing BEEP It might be an idea to 
make a mental note as to which 
Squares you have already fired 
at, as the computer will not ten 
you if you have already had a go., 
at a certain grid reference. 
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Photograph of hms Ajax courtesy of the Royal Navy 






SPECTRUM CAME 



YOUR GO 



You have f wo grids to the ktfi t 
the computer has a gtkf on the 
right In this example, the 
pie yet hasjkist entered* bartfo 
$hjp and* cruiser onto thegrrd 



The if time is welt under way* 
Your sho ts ere dtspia yed on the 
top foft gnd the computer s on 
the top right grid Oh by the 
way. the Spectrum s just hit 
your battleship 



50 GO sue 6000: REH 4 * RULES * 

t 

100 GO SUB 5000: REM *4 INITIAL 

1SE URR IRBL ES * 4 

— ^ ©© SUB 53*0: REH *4 S 

ET UP BQAPP »» 

130 GO SUB 6500: REM f« SET UP 

3RD SOURRE 4 4 

130 GO SUB 5400: REM 4* HIDE SH 

IPS »4 

135 LET Z-INT (RN&tS) : IF Z* 1 T 

HEU go TO 150 

140 GO TO Z00: REM «» PLAYER GO 

44 

150 GO TO 1000. REM 44 SPECTRUM 
GO 4# 

700 PRINT RT 14,14; PAPER 1; IN 

K 7; "YOUR GO" 



710 INPUT D0; IF LEN DS<>2 THEN 

GO TO 710 

715 LET 00*00(1): LET C*UAL 00 < 

2 ) 

730 LET 0-CODE 00-64 
735 IF (C <0 OR C > 9 ) OR fO<l OR 
0>10) THEN GO TO 710 
730 LET U=D: LET N- C+l 

740 LET J*MfN,UJ 

750 IF MIN, U) <>143 THEN LET MIT 
S =HIT S 4 1 

770 PRINT INK 3; «T C,D;CHR0 U: 
IF J>10* THEN LET U-U-10* 

775 BEEP ,05,U-40 

7 S 0 IF HIT S = 16 THEN GO TO 4*00 
790 GO TO 1 S 0 

1000 IF L8*0 AND LCk0 AND LD-0 T 
HEN GO SUP 1500 
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SPECTRUM CAME 



195© LET L2D-2: GO TO 199© 

195© LETT L2=LZ + 1 

1955 LET X — X - 1 ; LET Y=Y-1 

197© IF LfX,Y) < > 4-6 THEN GO TO 19 



1010 IF LB-1 OR LC-1 OR LD»1 THE 
N GO ?UP 1ft©© 

1©S© IF LP>1 OR LCjI THEN GO SUB 

1©3© INPUT H*: IF NOT AND 

NOT Mls-'H*' THEN GO TC 103© 

1©*© IF MS^'H" THEN GO SUB 155© 
105® IF THEN GO SUB 158© 

1®B© PRINT INK EiRT X-4,Y+9;CHR5 
U IF U > 1 0® THEN LET JJcJ- 100 
10B1 IF JUBO THEN LET JJ=J 
iggg PRINT INUERSE l; INK 1; F 
LASH ©;AT X*7,Y-3,GHR* U 
1 ©53 IF J> 10© THEN PRINT ; INUER 
*E ©; INK 1; FLASH 0, AT X + 7 f Y-3, 
CHRI J 

1©6* BEEP . 05,JJ~4© 

1055 LET LfX,Y>«U 

1070 IF HATS *16 THEN GO TO *©2© 
1660 GO TO 14-6 

1560 LET X*INT (RNO*10.i ♦ *: LET Y 

* INT C RND *10) +4. 

1510 IF L(X,Y) 046 THEN GO TO 15 
0 © 

1515 IF L tXfi,Y) 046 AND L(X,Y-1 
>0*6 AND L IX-liY) 0*6 AND LfX,Y 

♦ 1) o*ft THEN GO TO 15©© 

1520 LET V A * Y + 61 

1530 PRINT AT 14,14, PAPER 2, IN 
K 7; "HY GO ";CMR* Yfl, X-* 

1535 PRINT ; BRIGHT 1; INK 1; FL 
A5H ljftT X + 7 , Y -3; "7" 

15*0 RETURN 
1550 LET J*l*3 

1560 IF LB-1 OR LC-1 OR LD-1 THE 
N LET LZ-LZ + 1 
1570 RETURN 

15B0 PRINT AT 16,14, PAPER *; IN 

K 7} "B,C OR D? M 

1590 INPUT N§; FOR N*1 TO 9; PR I 

NT AT 15 , N+13; PAPER 7} INK 7;CH 

R* 32, : NEXT N 

1600 LET MATS— HATS +1 

1610 IF N*-"&" THEN GO SUB 175© 

1620 IF N**"C" THEN GO SUB 1700 

1630 IF THEN GO SUB 1650 

16*0 RETURN 

165© LET U —CODE "D" 

166© LET LD*LD+1 

167© IF LD-2 THEN LET LZ-© 

16B© IF LD-2 THEN LET LD*© 

169© RETURN 

170© LET w* —CODE "C" 

171© LET LCiLC+1 

1 72© IF LCe3 THEN LET LZ =© ; LET 
L y = © 

173© IF LC-3 THEN LET LC =© 

I74-© RETURN 

17S© LET JsCODE "B " 

176© LET LB-LB+1 

177© IF LB=4 THEN LET LZ*©. LET 

LY*® tCT LR«6 

173© IF LB =* THEN LET LB=® 

179© RETURN 

130© IF i L B = 1 OR LC-1J AND 
THEN IF vL (V-2 # Y) <>46 AND LfX+L 
v l <>46 ) OR iL fX-l,YJ <>46 AND L (X 
+ 2,Y> i )46> THEN LET Y =Y - 1 LET r_ 
Z-2: GO TO 1970 

iSi© IF i L B = 1 OR LC- = 1) AND LZfcl 
THEN IF LfX+3,Y> *>4.6 THEN LET X = 
X+i LET V«y-1: LET LZ-2: GO To 

1 97© 

165© IF LZa=© THEN GO TO 169© 

1860 IF LZ=1 THEN GO TO 193© 

i 67© IF L2=2 THEN GO TO 1965 

186© IF LZ =3 THEN GO TO 198S 

189© LET X*X -1 

1900 IF L(X,Y><>46 THEN GO TO 19 
20 

191© LET LZD*1 : GO TO 199© 

192© LET L Z *LZ ♦ 1 
193© LET X-X+2 

19*0 IF L (X,YJ ot6 THEN GO TO IS 
6 © 



1975 LET LZD-3: GO TO 1990 

I 960 LET LZ *LZ + 1 

1965 LET YaY+S: LET L£D<4 

199© GO SUB 1520 

1995 RETURN 

2©00 IF LZDsl THEN GO SUB 2060 
201© IF LZO-2 THEN LET X-X+l 
2020 IF LZD-3 THEN GO SUB 208© 
2030 IF LZD*4 THEN LET Y*Y+1 
20*0 GO SUB 1520: RETURN 

2050 IF LB*2 OR LG *2 THEN GO SUE 

211 © 

2060 IF LB *3 THEN GO SUB 230© 
2070 RETURN 

2060 IF LB=2 OR LC *2 THEN GO SUe 
2160 

209© IF LB *3 THEN GO TO 2*©© 

210© RETURN 

21 1© IF CLB-2 OR L C-»2> AND LV = I 
"MEN LET X=X+3: RETURN 



2120 LET X=X-1 

.1130 IF X*3 THEN GO TO 215© 

21*© IF Li>,Y>=46 THEN LET LY-LV 
- 1 RETURN 

2 IS© IF LB =2 OR LC *2 THEN LET V: 

* * ■> DrTi iDhi 

216© IF (LB=2 OR LC*2> AND LY-1 
THEN LET YsYt?: RETURN 

=17© LET Y*Y-1 

2 IB© IF Y *3 THEN GO TO 22P© 

219© IF L(X,Y) =16 THEN LET LY =LY 
+1: RETURN 

2200 IF LB *2 OR L C *2 THEN LET Y - 
V +■ 3 ; RETURN 

230© IF LR=1 THEN LET X=X+4: RET 

URN 

2310 LET X*X-1 

232© IF X =3 THEN LET X-X+4 , RETU 

R N 

2330 IF L <X,YJ <>*6 THEN LFT X-X + 
2 RETURN 

2340 IF LfX,Y)**6 THEN LET LR*1 

RETURN 

2*00 IF LRtl THEN LET Y*Y+*; RET 
URN 

24 10 LET YeY-1 

2*2© IF Y*3 THEN LET Y*Y+4; RETU 
RN 

2*3© IF L (X,Y) 046 THEN LET Y*Y + 
2 RETURN 

244© IF L t X , Y > -46 THEN LET LR = 1: 
RETURN 

40©0 PRINT AT 16,1*, "YOU UON“: C- 

O TO 4040 

4020 PRINT RT 16,14," I WON G 

O TO 404© 

404© PRINT AT 16,14, “flGfllN? ^ Y/N 



40S© INPUT Y* 

40SS IF NOT Y*-'^" THEN GO TO 40 

70 

4©60 IF Y**"Y" THEN RUN 
4070 PRINT AT 21,14, "OK BYE"; GO 
TO 9000 

S©0© REM ** INITIALISE ** 

501© POKE 23609,100 
502© DIM L 1 16 , 16J 
5025 DIM M ( IP, 10) 

5027 FOR N -1 TO IP: FOR U=1 TO' 1 



502© LET H(N,U) sl43 
5030 NEXT U: NEXT N 

5035 RANDOHIZE 

5©40 LET H IT 5 = 0: LET HATS *0 

S0S© LET LB-0; LET LC=P. LET LD= 
©: LET LZ-®: LET LR = 0: LET LZD=(J 

5 070 LET LX=© LET LY “0 LET XX- 
© LET LR*© 

5080 FOR X=1 TO 3; FOR Y-l TO 3 
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SPECTRUM CAME 

5®9® LET L (X,Y) NEXT Y ; NEX “■■■ JM ■ 

T X H8C PRINT 7 PAPER Nj INK N+2 ; AT 

5100 FOR X*4 TO 13; FOR Y *4- TO 1 11,6;" ■ ■ ■ ■ ■ ■" 

6190 PRINT ; PAPER N; INK N + 2; AT 

LET L tX ' V * * 4t6 : NEXT V NC ' Slls^PR^W ; PaSeS N + l; INK N + 3, 

5120 FOR X — 1 4 TO 16: FOR Y=14- T. ** 

1® , „ . w , _ L ,^ 6200 NEXT N: NeXT Y 

? J ? C k£X ( ,kJ. X * V> -100.* NEXT r - 621® PAUSE 6® 

:,5a SSL ■ !»-, -a-™* 6220 PRINT ; PAPER 1, INK 7, FL P 

S??S y p BORRD Ji SH 1 ; PT 16,0, "RLURVS ENTER LETTE 

1?IS ES?J?“5JT 0 « 0 ~ „ R AND NUMBER THEN PRESS 

&3£0 PRINT INK 1; A; PAPER 6, INK ENTER 14 

-li PAPER 7i " i* t _U 623® PAUSE 6® GO SUB 640® 

MPER Si INK 1 ; Pwt-'c 624® PAUSE 4E4 : GO SUB 641® 

„ 625® PRINT , PAPER 3; INK 6; fLA 

5330 NEXT A * SH P;flT 16,®, " FIRST SET UP 

5340 PRINT INK 1; " APCDEFGHlJ A 3RD SQUARE BY INPUTTING ONE 

PCDEFGHIU " BATTLESHIP ( 4 SQUARES] TWO CP 

635® FOR R*0 TO 9 UI5ERS 1 3 5QS.1 AND THREE DESTROY 

536® PRINT INK 1; R; PAPER 6; I NT EPS (2 SOS> “ 

2i" ; NEXT P 6260 PAUSE 60: GO SUB 64.00 

53?0 PLOT 6 , B : GO SUB 5395 6270 PAUSE 4E4; GO SUB 641® 

I22S P k£I r- *26® PRINT , PAPER 1, INK 7, AT 1 

539® PLOT 1®4,9S: GO ^UB S39B: R 6,0, M UHEN IT IS YOUR GO tTGP LE 

ETURN FT) INPUT YOUR GUESS 

5 2 9 £~ DRRU INK DRAW INK 2 ON THE SPECTRUH3 60 (TOP P 

t°A 7 i- ' 0 : *>**« IN IGHTj INPUT -M- IF MISS, -H*IF HIT I 

«,»£jL*A-2 9 F H XT YOU U ILL BE ASKED UHICH & 

540® REM #* HIDE SHIPS »* MlP 

5410 LET AB*6: GO SUB 3600: <*nR 6SO® PAUSE 60: GO SUB 640® 

£*1 T ® * „ ^ 6300 PAUSE 4E4: GO SUB 64 10; RET 

5420 LET M(N,U] *CODE "B*' URN 

544® FOR^eSl TO°^ NEXT P 640® PRINT , FLASH 1 ; AT 21,S,"PP 

545® LET Z&Z7 GO SUB 33@0 ; GO * ft .. 

ue 5670: IF R=1 THEN go TO 04 . 6 ® t‘410 PRINT FLASH 0, AT 21^0^ 

S*60 FOR P*1 TO 3 RETURN 

547® LET H (N U] aDQDE “C** 650® REM * * SET UP 3RD SQUARE * * 

540® 60 SUB 6640: NEXT P* NEXT E LET X % = ' BATT LESH IP ( 4 ) “ 

5490 FOR E k 1 TO 3 ^32® LET DF=6 LET J*66 

5500 LET AB-B - GO SUB 36®®’ GO 3 653® LET X =4 GO SUB ©70® 

UB 570®T IF A.l THEN GO TO 330® LET X* = ”CRUISFR (3>“ _ 

551® rDR P«1 TO 2 BSC® LET DF *7 . LET 0*67 LET X 

5520 LET H (N, W) "CODE **D # * GO SUB ^70®^ GO SUB 670® 

553® GO SUB 5640: NEXT P: NEXT E oS7® LET X S - DESTROYER f 2 > ^ 

BB40 RETURN 658® LET DFsd LET U*66: LET X *2 

§6®0 LET A*0; LET AA-INT IRND#21 659® GO SUB 670®: GO SUB 670®: G 

561® IF AA=® THEN LET N*INT fRND Q S y e rt 6 Z 0 r $ : RETURN 

iA»]+l: LET U * I NT iRND»l®l+l ©6®0 PRINT AT 1*,17, " ,.' RT 1 

5620 IF AAsl THEN LET N*IMT (RND 5*13; ’ ; AT 16,13; 

410)41: LET UwINT (RND# ABO +1 ”; AT 17 , 18; ; AT IB, 13; 

5630 RETURN 

564® IF AA = ® THEN LET N*N + 1 _ _ _ , 

5630 IF AA*1 THEN LET UaU + 1 ft^S IZ I2I N hK R*k + 1 

566® RETURN 664® IF BRc2 THEN LET D »D + 1 

5670 IF AA=0 THEN IF MCN,U)<>143 I*kSS T v^ 

OR H 1N + 1 , U> < > 143 OR h(N+2,W) Ol Y 70 S t P ?I N T* R T A« 7 £i J^ K n2 j ^ 

43 THEN LET A*1 T ; AT 1S>16;*'I FOR NxS ; AT 16,13 

566® IF AA = 1 THEN IF K(N,U)Ul43 i nc> , _d p»d o t 

OR H (N,U + 1> < > 143 OR MfN,U+2)<>! -^1 ® ^ ^ NPUT BF> . IF BR < 1 OR BR>2 T 

43 THEN LET A*i TO 

570® IF AR=® THEN IF H IN^VJ) < >143 eRfcl THeN LET DD-DF; LEI 

OR M (N + l , Ul I < >143 THEN LET A*1 P IF PtR*-2 THEN LET DD *9 l LET 

5710 IF AA = 1 THEN IF MCN,U) <>143 r>F-SF IF THEN LETT DD*9. LET 

< > 14-3 THEN LET R = 1 6?io PRINT AT 14,17; INK 4; "ENTE 

F®0® FOR Y-l TO 7 EflRDFR Y - FOP R " ^ « T 15 , 15; " STARTING " ; AT 16,16 

Nil TO R 4 Y 'ftESP !®®I?N4Y R Y ' r ° F ' RT 1^,16, “FOR”, AT 1 

6100 PRmT^^P APE INK N|2 fi R T 675®' INPUT A® ; IF LEN R|<>3 THEN 
5 |^S; P S NK 676® T °ET ' l»^A* < 1) : LET C*UAL A* < 

Pgxfrr^, paper n, Tnk RVa;AT f;4 70 LFT d=code mi- 65 
ftiA&'pffUr^Pfifcp ■ Tnk fSS^AT IF OR C ^ D G0 TO * 

6ii|- priSt - ; "pflfep ff. Ink n*a^flT ||| t ' Ir »<® or d,dc then go to c 

615^'pB nt*,*rrSec N, InI nFs: FOR S F-* S ®*®X 

M6l'pS!BrF"pfpfPN^NK N*a,RT ||2® PR I WT HT INK S, CM 

ef^l' pf int"; " pf pf r"n“ ink n* 2 ;rt 00 »oe ***« ME5fT F ’ PETURN 
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Is your Spectrum 
holding back? 

Unlock all the secrets of your Spectrum with the 
most complete Spectrum Software Library available. 





Whiten by me sharpest mmds vn micro technotogy toflay tfttt cornprebewi w tor at y ol 
soHwaru wnll e sllo w yoy \q maximise She entire range of your Spec Hum s impressive 
capabilities If you demand the tmsl from your Spectrum, cut out and mail The coupon 
today, because once you we unlocked an the secrets of your spectrum there 11 be no 

holding you back 

l’ T r~l;U^JJ>m The Complete Spectrum RDM Disassembly 

This is the book for the serious programmer who wants to gel rrghi to ihe heart of the 
Spectrum system its 16K ROM cohlrol program 

Written by Or Ian Logan and Dr Frank O Hara. each ROM routine is com pleiety 
disassembled and its function clearly explained Greal care 15 a I so taken tg- ensure 
i he reader understands how ait the routines wilhirt the ROM interact with each other 
The book also explains every aspect ol (he Spectrum 5 software opera non in defa«l 
and hidkes an I unctions and eniry points available lor use in your own programs and 
routines £ 9,95 

r I i'.'l ; I H j.L 3 fl Soectrum Hardware Manual 

An essential aid -or every Spectrum user, giving an easy lo 
follow explanation of now mis sophisticated micro computer 
'eaiiy works wr itlen by Ad r 1 an Dickens 
Backed up with A complete f undown on each component S 
luncnon and full circuit diagrams, the book reveals many 
lectures of the Sped rum sy&lem not mentioned m the Sinclair 
Manual 

The book a 1 so 1 nci udes pracl icaL n a r d wa re pr oiec ts and 1 j ps 
e?nnbi mg you to lake full advansage of the system s hardware 
potential £5 95 
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300 PRINT TfiE 2 , “ 7 *. PRINT ITEMS 

TO OF -flCnfO 

310 PRINT TfiB 2 .; ” 6 . SPlVE STOCK 
PILE." 

315 PRINT TAB 2 , " 9 . PRINT FH_L R 

EF. CODES'* f TRB 5 ; "RND SUPPLIERS. 

320 PRINT , /'CHOOSE OPTION (1-3 

-* -i r.nTkiT too a ■■ ^ 

* i ~ ~ ~ 

340 IF INKEV $<>"** THEN GOTO 340 
350 IF INKEY *="" THEN GOTO 350 
360 LET Q = INKEY % 

370 IF OR D$>" 9 " THEN GO 

~ Q 340 

3-50 LET I=VfiL u$ 

jy0 G OT O 1000 * I 
1000 CLS 

1010 PRINT Z* 

1020 INPUT B£ 

1025 FRST 

1030 FOR 1=1 TO NO 



sa LET E Z*« 1 ' enter product refer 

ENCE CODE . ’* 

100 LET NO “ 100 
11 ® DIM fit (NO, 32 > 

112 DIM £i (NO, 32) 

115 DIM R f 100 ,4) 

200 SLOW 

210 PR I N T TR B ^ " STOCK COtTTROL . 

Th£i 

£20 PRINT "OPTIONS: 

230 PRINT 

240 PRINT TRS 2,“1. ENTER NEU 5 
TOCK ITEM . " 



250 PRINT 

details, ” 


Tft6 


a; 


’*2. 


PRINT 


ITEM 


260 PRINT 
STOCK ITEM 


TR5 

i f 

h 


2; 


*'3. 


DELETE 


OLD 


270 PRINT 

T[ ~ T i j C K . “ 


T RE. 


2.: 


“4 , 


ENTER 


REHOU 


PRINT 

ORDER, 


ThE- 


a; 


*‘5. 


ENTER 


STOCK 


2*0 PRINT 
RECEIVED, 


TR5 

11 


a. 


“6, 


ENTER ' 


STOCK 



Keep efficient control 
of your stock /C'T IT cr 

with this CcZl * 

splendid programVf 
written by \ 

Neil Streeter 

of Hastings. ((t ■ { 



■/ 



This program for the 1 6K ZX8 1 
allows the handling of stock 
weird files, 

Each file set up will deal with 
up to 100 stock items and will 
tell you which items require re 
ordering. The program itself *s 
menu driven and offers nine 
main options: you may enter or 
delete stock, enter the amount 
re-ordered, delete files or enter 
new items; save the file: or print 
out a list of all stock items and 
suppliers via the printer. 

The subroutine for each op- 
iion appears starting at line 
number 1000 multiplied by the 
option number. These are called 
« line 390 by GOTO 1 000 * 1 , 
where I is the option chosen 

The option to save a file 
under a file name allows the 
facility to run several files, 
where each file contains stock 



of a certain kind. For example, 
one file could deal with food 
Stock, another with sundries, 
and a further file could deal wrth 
stock for the office, tn this way, 
it would be possible to have as 
many stock items as you wish 
on file. A further program could 
then be written, by the more en- 
thusiastic of you, to index the 
files and what they contain. 

As a last note, the product 
ref erence code should be unique 
to each item and should not be a 



sub- code of another item For 
example, if you enter a code 
food, and there already exists a 
code of ihis name, the computer 
will return the first found 
However, the entry of the new 
items routine will tell you if a 
code already exists, so this 
should not cause any problem. 

Spectrum 

conversion 

The program is fairly straight! or 



ward and the listing self ex 
planatory, and can be converted 
to run on the ZX Spectrum with 
minimal alterations. 

Fust, alter the number in line 
TOO to 50 for the 1 6K Spec 
uum and 2 50 for the 40K Spec- 
trum. Then, delete all the lines 
with FAST or SLOW in them, 
Finally, you may wish to change 
all the upper case messages to 
lower case, but this is not ab 
solutely necessary. 
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Stock control 



ZX COMPUTING Aim MAY 19B3 



65 




ZX31 SPECTRUM DOMESTIC 



1 SSTo x iea# 11 ' T0 LCN E *' =E * THEN 
^OTO^lgS* 1 ' 1 TO 4)= " THEr( 

:-0-3 f;EX T I 
C65 5 LOU 

^070 PRINT , .. "NO MEMORY LEFT," 

1075 PRINT j , "PRESS ANY KEY TO R 
t TURN TO MENU." 

1076 IF INKEY* c > " " THEN GOTO 107 
* 

1077 IF INKEY *»" " THEN GOTO 1077 
107© CLi 

1079 GOTO 210 
1050 SLOU 

V^CXISTS^ ,■ * " STOCK ITEM ALLREflL 
10^0 GOTO 1075 

1 JlOQ 5LOU 

110P PRINT 'B " &i 
lllO LET A*tI>=E* 

1120 PRINT f f " ENTER AMOUNT IN ST 
1 130 INPUT At 1,1) 

114,0 IF ;0 THEN GOT O 1130 

1150 PRINT 'JB " . fl • M) 

11M PRINT , lt "ENTER AMOUNT ON OR 

OER . *■ 

1170 INPUT A (1,2) 

1130 IF fltl.SJ < 0 THEN GOTO 1170 
1190 PRINT ";A(J,2) 

1200 PRINT ,~ENTER RE-ORDER LEU 

1210 INPUT R(I,3) 

1220 IF ft'1,31 (O THEN GOTO 1310 
1230 PRINT . R l I i 3) 

1^43 PRINT , , ENTER RE-ORDER GUft 

JT tty . T - 

1230 INPUT fl tl,4) 

1260 IF A(I,4j<0 THEN GOTO 1250 
12 2® PRINT "BB " , R ( 1 , 4 > 



2170 PRINT 5*<I) 

2130 PRINT , , "PRESS ""C"" FOR CO 
.> RNY OTHER KEY FOR MENU . " 



PY ^ i 


ANY OTHER 


K 


2 190 

U 


IF INKEY t< 


> " 


2208 


IF INKEY $ = 


II t|- 


2210 


IF INKEY i a 


“C 


2220 


CLS 




2230 


GOTO 208 




JQ00 


CLS 




30 10 


PRINT It 




3® SA 


INPUT B* 




3025 


fast 





3030 FOR 1-1 TO NO 

95 ( 1 ' TO LEN B*) «B* THEN 

DT O jO - J 0 

3050 NEXT I 
3055 SLOIJ 
3050 GOTO 2070 
J«70 5LOU 

3030 PRINT , , "PRESS " "D" ” TO DEL 



1TE 



RNY OTHER 



THE MENU.' 



'■OS 1 

,1 


IF TrlKEY 4 


* > P + 


4 

> O © 


IF INKEY « 


__ M* II 


3883 


IF INKEY* 


x " D 


3034 


CLS 




3085 


GOTO 200 




3086 


FAST 




3089 


FOP U=I+1 


TO 


,090 


L ET A * ( J- 


1> “ 


1 00 


LET stu- 


1* = 


1 1 7 


F C ft t =', TO 4 


-• lc-0 


LET ft i J-l 


.. K ) 


130 


HE * T K 




£-140 


NEXT U 




3 150 


NEXT K 





ESS ""D“" TO DEL 
KEY TO RETURN TO 

‘ ' THEN GOTO SSt, 

" THEN GOTO 309tf 
D” THEN goto 305 



3160 PRINT , , " 

3165 SLDU 

7' 170 GOTO 1075 



PRODUCT DELETED 



PRINT , /‘ENTER SUPPLIERS DE *O00 CLS 



TRY I 4 *' — 

1290 INPUT 5* til 

1300 IF 5$ t I , TO 4) = ** *■ t 

GOTO 1290 T 

13 10 PRINT 5* ( lit 

±320 PRINT ( ... "RNY FURTHER N£ 

(Y OP Mi ?" 

1330 IF INKEY $ < ;> " ** THEN GOTO 



ThcN GOTO 4030 



1340 IF INKEY * = " " THEN GOTO 1340 
1350 LET Y*x INKEY $ 



4.010 PRINT Z* 

I) 4 320 INPUT 6* 

TO 4.) a " ** THEN 4030 IF THtN GOTO 4030 

*035 FAST 

I) 4040 FOR 1*1 TO NO 

ANY FURTHER NEU IT 4050 IF A*tl # TO LEN B*f=B* THEN 

, GOT O 4090 

<>"** THEN GOTO 133 4060 NEXT I 

4065 5LGU 

a" ** THEN GOTO 1340 4070 GOTO 2070 

<EY* 4O90 SLOU 

OR Y*=”N" THEN CL 4091 PRINT ,.,E* 

4092 PRINT "TOTAL STOCK.", flil, L 
THEN GOTO 1000 + A < I . 2 « 

THEN GOTO 200 4095 PRINT , , 1 ENTER AMOUNT RENOU 

ED FROM STOCK.** 

4100 INPUT A 

4110 IF A.'0 THEN GOTO 4100 

4 111 IF fltl.,1) -fl(B THEN PRINT 

THEN GOTO 2020 THAT OUOf/TITY OF 

STOCK IS NOT YET RUR ILABLE . " 

D NO * 1 12 IF A : A ( I , 1) hND A<Z,&)>0TH 

TO LEN E*> = B* THEN c M PRIEST . " fltjfl TT TNG DSLiyCRV 



1355 


IF 


Y * * " Y " 


OR Y*=”N" 


then CL 


V368 


IF 


Y$="Y" 


THEN GOTO 


1000 


13“*0 


IF 


Y *x"N" 


THEN goto 


200 


: 360 


GOT 


O 1330 






5CO0 


CL 5 








70 10 


PR INT r * 






2828 


INPUT B* 






2830 


IF 


B $ = **** 


THEN GOTO 


2028 



AL ST OCK.'L All, 11 



2035 FAST 

2040 FOR 1=1 TO NO 

2050 IF fit (I , TO LEN E*> = B* THEN 

GOTO 2050 
2060 NEXT I 

^0£5 SLOU 

£070 PRINT , , PRODUCT DOES NOT E 
1ST ON FILE , " 

2075 GOTO 1075 
2030 CLS 
2085 SLOU 

2090 PRINT "PRODUCT DETRIL5: -'* 
2100 PRINT R*(X) 

2110 PR TNT , /'PHYSICAL STOCK 
, A ( T, 1) 

2120 PRINT '‘QUANTITY ON ORDER:" 

^ i I . 2 i 

2130 PRINT ‘TOTAL STOCK 
A ( I . 1 1 + A (I, S) 

2140 PRINT "RE-ORDER LEUEL : **; 
R (1,3) 

2150 PRINT "RE-ORDER QUANTITY : 

A ( I , 4> 

2168 PRINT "SUPPLIER:-" 



4 113 IF fi i I, 1) V A (IjS) • A THEN PR I 
r , , ORDER " , ASS ! h ( I 1 > tfi (I, ft) 
-fl) : " OF : -** 

4 114 PRINT , .. A $ t I) 

4 119 IF A < I j, 1) -A i© THEN GOTO 414 

3 

4120 LET A ( I, 1) » A (1,1) -A 

1 • PPTMT *"#*1 ” CU 

4140 PR INT ..ANY FURTHER STOCK 

-EMOUEO (Y >N ) 7" 

4150 IF INKEY *<>"** THEN GOTO 4 IS 

■3 

4160 IF INKEY * = ’■" THEN GOTO 4160 

4170 IF INKEY ^ ■ "Y" THEN GOTO 400 

0 

4175 CL-S 

4130 GOTO 200 

CLS 

‘010 PRINT Z$ 

‘320 INPUT St 



66 



ZX COMPUTING APRIL MAY 19 S 3 




2X81 SPECTRUM DOMESTIC 



■?040 IF THEN GOTO 6030 

ofl45 PRINT "tm B* 

8060 PRINT , , "5TRRT TAPE REORDER 
AND PRESS ANYKEY TO 5AUE FILE.” 
d0?Ci IF INKEY* O”" THEN GOTO SOT 



IF S5 = ‘ THEN GOTO 5030 
'040 FAST 

-050 FOP I - 1 TO no 

5060 IF h*<I. TO LEN THEN 

GOTO 5100 
507 0 NEXT I 

5080 5 LOU 

5090 GOTO 2-070 

5100 SLOU 

-110 PRINT , ,6* 

-120 print ..ENTER AMOUNT ON OT 

,'6R , ' 

fl30 INPUT A 

5140 IF fi<© TriEN GOTO 5130 

5150 PRINT EB *' ; A 

5160 LET A ( 1 , 2> =R ( 1 , 2) +A 

S 170 PRINT t j, -‘ANY MORE STOCK ON 

ORDER tY ,'N) ? fl 

5160 IF INKEY $ <>■'■* THEN GOTO 516 

6190 IF INKEY ♦ = *' " THEN GOTO 5 100 
5200 IF INKEY* - 'Y' THEN GOTO 500 

5210 CL 5 
5220 GOTO 200 
5000 CL5 
6010 PRINT Z* 

6030 INPUT B* 

6030 IF 6ic"“ THEN GOTO 5020 
6040 FAST 

6050 FOR 1 = 1 TO NO 

6060 IF A*<I, TO LEN THEM 

U'GTG 6100 
5070 NEXT I 
6060 5L0U 
5090 GOTO 2070 
6100 PRINT , , B * 

6110 PRINT ,/'ENTER AMOUNT RECEI 
7ED . " 

6130 INPUT A 

6130 LET A ( I , l ,i =A ( I . li + A 
6140 LET h(T,2)=A( I , 2 > -A 

6iso i F a«i,si i0 then let ftfi,: 



3030 IF INKEY *=” " THEN GOTO 8330 
5390 SAVE B* 

100 CL S 

110 PRINT FILE ", S* 

■ t 15 PR INT 
120 GOTO 203 
-030 FAST 

9005 LPRINT "STOCK,- -SUPPLIERS LIS 



1010 FOR 1=1 TO NO 
J02Q IF Ai i I , TO 6i =" 

1 GOTO 950© 

*025 LPRINT 

9030 LPRTUT ■STOCK REF 

.‘040 lPPINT A*(Ii 

‘050 LPRINT "SUPPLIER.. 

.-36a LPRINT 5 i 1 I j 

- J 3 7fl NEXT I 

0503 CLS 

7805 SLOU 

9510 GOTO 203 



ENTER NEU STOCK ITEM. 
PRINT ITEM DETAILS. 
DELETE OLD STOCK ITEM. 

ENTER REMOMED STOCK . 
ENTER STOCK ON ORDER. 
ENTER STOCK RECEIVED. 
PRINT ITEMS TO PE -ORDER 
SAVE STOCK FILE. 

PRINT ALL REF. CODES 
AND SUPPLIERS. 



“163 PRINT TO 
61 70 PRINT , , A 
RECEIVED ( / ,■ N ) " 
6 ISO IF INKEY" * t 
j 

6190 IF INKEY *« 
62Q0 IF TNKCY*ss 

0 

6210 CL 5 
-12 0 GOTO 200 
"O0O FAST 
7005 LPPINT 
G E -ORDERING 
7010 LPR INT 



CHOOSE OPTION (1-9.1 



THEN GOTO 516 



NTER AMOUNT IN STOCK 

n 23 



PRODUCTS REOU IP ING 



ITER Rt -ORDER OU ANT IT Y 



7015 LET A =0 

702® FOR 1=1 TO NO 

7030 IF flitL TO B> = " 

N GOTO 7500 

7040 IF Ad.li ffid.aiji-AU 

N GOTO 7200 

7345 LET A = 1 

7050 LPRINT 

7060 LPRINT "PRODUCT 

7070 LPR INT A * ( I ) 

7060 LPRINT "SUPPLIER: 

7090 LPRINT 5 * t I > 

7100 LPRINT "RE-ORDER GTY 

j4> 

7110 LPRINT 



PHYSICAL STOCK -.23 
QUANTITY ON ORDER : 4 3 
total stock 

"■£-ORDER LCUCL 12 
RE -ORDER OUANT TTY : 23 



'200 NEXT I 
**500 CLS 

7505 IF R-© THEN LPRINT 
75 10 SLOU 
7520 GOTO 200 
8000 CLS 

aa 4 a pqint trc e : " sal'E 



NONE 



PRESS ”C" FOR COPY , ANY OTHER 
KEY FOP MENU. 



8020 PRINT , , 
-030 INPUT BS 



ENTER FILE NAME 



Example outputs from th# program 



It COMPUTING APRFL 'M A V 1983 



BOOK REVIEWS 




SHF W point ^^^H 

Hf W INPUT N 
m Hj PR TNT N 

Wm& DTh otNi 

tW® PRINT AT 3 , 0 J "FRftL 
' W4TEGER ORTft F/I ”, 
W?B INPUT A* 
pee if fliiixr'F" and 
■ THIN GOTO 1060 
W 090 PRINT A« 
f. 1 OO LET T = 0 
fill® IF A* "I" THEN LET 
1130 PRINT AT 4 ., 0 j"l-OlJE 
1130 INPUT L 
1140 PRINT L i 

1 190 PRINT "MIG ME ST UAj 
1 1 60 INPUT M M 

1170 PRINT H M 

1100 If Mil THEN GOTO J 
11 O 0 PRINT “ H IGHEST < I M 
1300 GOTO 1180 
1310 FOR 1-1 TO N 
1320 LET Dill RNDKI-^H 
1330 IF T =1 THEN LE'^^H 
fciiO PRINT AT PC . 0 

Dm / ^H 

■hk? GL L 



In the early chapters. Mr 
Sinclair I no relation to the ob- 
vious i introduces the RAM, the 
ROM. the MPU and with dear 
examples describes the relation 
ship between them. Subse 
quern chapters take task with 
binary and hexadecimal nota- 
tion, introduce assembly 
language and examine the use of 
registers. Each section is fully 
highlighted by worked examples 
that require and assume minimal 
previous knowledge. Finally, 
through the introduction of flow 
diagrams, simple machine code 
routines are developed 

Throughout, the book is, 
where possible, jargon free, the 
text is always conscious that it 
is aimed at newcomers and its 
strength is that it never attempts 
to go too far into this confusing 
subject too soon. However, 
where it is deficient is in the 
number of final machine code 
program examples that are in- 
cluded: but since a number of 
recommendations for further 
reading are made this is not such 
a great problem 

Whet her it i s your ini ention t o 
become a master of machine 
code or simply lo make some 
sense of more advanced SASIC 
programs, if you are well ac 
quanted with SASIC then this 
book will make your understan- 
ding of the Spectrum, and most 
other micros, far deeper 

Published by Granada 
Publishing, introducing Spec- 
trum Machine Code IS written h y 
/an Sinclair and costs f 7.95. 
iSBH O 246 120827 



The Art Of 
Programming The 
16K 2X81 
— sm Gee and 
hft Jones 

Adding memory to a computer 
adds to the power and potential 
of the computer. Efficient use of 
the new potential often requires 
more advanced approaches to 
programming. M James and SW 
Gee, authors of 'The Art Of Pro- 
gramming the IK ZX8l\ have 
written a follow-on book. no< 
surprisingly called 'The Art 01 
Programming The 16K ZX8V 
which looks at the enlarges 
scope of the '81 with a RAk’ 
pack and at programming 
techniques beyond those re- 
quired for the unexpended 
machine. 

Although the ZX81 has 
many functions available, its 
capability is greatly hampered 
by its lack of memory. Similarly, 
if your only user experience has 
been with a 1 K machine, your 
Own programming ability may 
be equally restricted. The 
authors have attempted to in- 
crease the reader's skill in pro- 
gramming now that the extra 
memory has provided the oppor- 
tunity, a task which I think they 
have successfully met m this 
pocket-sized edition. 



/A 
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Bookshelf 



Patrick Cain takes a long, 
hard look at the latest 
publications for your zx 
library. 



introducing 
spectrum Machine 
Code 

— lan Sinclair 

If you have only recently un- 
packed your Spectrum then take 
heed: enjoy what you are doing 
and the power a command of 
BASIC gives you, and for a while 
steer dear of machine code. On 
the other hand, if you are already 
familiar with Spectrum BASIC 
and are seeking to increase the 
power and speed of your 
machine by programming 
directly in machine code then 
'Introducing Spectrum Machine 
Code’ by Ian Sinclair is a handv 
companion to have 



The 135 pages and seven 
appendices set out to give an ex 
tensive, if not always detailed, 
introduction to machine code 
and rhe operations and func 
tions of the bits that lie below 
the keyboard. The book will not , 
and does not attempt to, turn 
the reader into a competant 
machine code programmer, but 
that is not a shortcoming, it is 
designed to introduce machine 
code to beginners (such is the 
nature and extent of the subject 
that no one book is sufficient to 
Offer complete knowledge!. 







BOOK REVIEWS 



Chapter one is an unnec 
essary justification for writing 
the book and a wishy washy 
commentary on the printer and 
RAM pack. Chapter two looks at 
what extra memory the RAM 
pack gives, what is stored 
where and how to manipulate 
these memory locations for bet 
ter effect . Three utility programs 
Memory Use, Variable Use and 
line Remember are included in 
the following chapter to provide 
the necessary knowledge and 
assistance in putting larger pro 
grams together and subse- 
quently mto operation. In the 
fourth chapter, there <s an in 
terhide from the more serious 
applications providing four good 
quality games programs. "Depth 
Charge' a missile and target 
game exemplifies practical 
methods for moving graphics 
characters around the screen. 
The others draw to notice 
Techniques like screen PEEKmg 
and POKEmg, scrolling and pag- 
ed graphics, with simple ex- 
planations of where they might 
Se pul to good use. Understan- 
ding fancy techniques may be 
fine., but it is certainly of li ttle use 
unless you know how to incor- 
porate them into yogr own pro 
gram;. Thankfully, this wide 
tagging little book has taken this 
U30 into consideration and later 
pages deal with designing larger 
programs 

Equally well dealt with is star 
mg and recalling data from tape 
and methods for improving the 
range of the printer. Finally, to 
whet your appetite further after 
putting the RAM pack to good 
use. there is a chapter that in 
traduces machine code The in 
formation about formatting 
machine code routines is small 
but as a guide to just what is 
capable with machine code on a 
2X81, it is complete. 

The Art Of Programming The 
16K 2X8 ! is published by Ber 

Wit Bahani, written by $M Gee 

and M Jones, costs £2. 50 and 
as a guide to the larger '8 1 it is 
an excellent compliment, 

ISBN 0 85934 089 9 

The Art Of 
Programming The 
IK 2X81 

- Mike James and 

$m cee 

A review by James 
Walsh 

finding it difficult to do anything 
worthwhile in IK RAM? Could 
tins be the answer fweli. if is 
Cheaper than a 1 6K RAM pack) 

- at C 1 .95 what have you got 
to lose? 
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OK. how about starting from 
the beginning, 'The Art of Pro- 
gramming the 1 K ZX81 ' is writ- 
ten by M James and SM Gee, 
and published by Bernard Babam 
Ltd It is a thm volume of about 
85 pages witha printer listing on 
the front and the preface written 
on the back! The first thing you 
Come to inside the book is an ex- 
panded version of what is writ- 
ten on the back cover The con 
tents of the book are split up into 
eight chapter headings: Making 
the most of your ZXB1 (I seem 
to have heard that phrase 
somewhere before!; Random- 
ness; Graphics: Moving 

graphics; PEEK and POKE, A 
Sense of Time; Strings and 
Words; and finally. Hints and 
tips. 

It is basically aimed at the 
owners of XZBls who have 
mastered the basic operations 
of plugging it in and turning H on, 
but have had limited success 
with the manual itself A 
frightened yelp from the dog as 
he hurriedly ducked to avoid a 
hurtling Copy of the ZX manual 
reminded me of the ideal person 
to read the book, (no, not the 
dog, he's more into Hi res 
graphics) my younger brother 
who had always been keen to 
learn but had found the Sinclair 
manual the major stumbling 
block. Well, I thought, at least 
this book is a little thinner and 
less likely to knock the dog un- 
concious. so how about giving it 
a try. After some long, quiet 
evenings and many a mile of 
printer paper with 1 BMX‘ printed 



on it, there were a number of in ■ 
foresting observations he came 
up with. 

Though the book was Written 
for the complete novice, ralhet 
much was presumed as tar as 
previous experience was con- 
cerned. Though some of the 
functions such as RAND were 
well explained, some f unci ions 
were not looked into in enough 
detail, and gave cause for con- 
cern when it came to the pro 
grams themselves. 

Though the programs were 
quite good, they were m some 
ways too good and lost the 
reader, leaving him with major 
doubts. Poor explanations were 
given for some of the programs, 
which meant that the reader 
was often lell with the feeling 
that they did not. in fact, work 1 

l was quite amused by one 
Comment in the first chapter ex 
plaining how the ZX81 is the 
successor to Sinclair's first 
hand-held computer. theZXSO. 
I have heard the Sinclair ZX80 
being called many a name, but 
never hand-held'!!! 

Though the book sets out 
quite admirably, it leaves some 
gaps, and, in fact, goes too far 
too fast. Maybe with a little 
more time and twice as many 
pages, it could turn out to be a 
better book. But time is 
something that we do have, as 
already they have lost much of 
their market in Britain with the 
introduction of the Spectrum. 



All things considered if 
money is short and the manual is 
used in conjunction with this 
book, then it would make a quite 
reasonable combination. JW 

The Art Of Programming The I K 
2X8 1, published by Bernard 
Babam, is written by M James 
and SM Gee and is paced at 

£7.95. 

ISBN 0 85934 084 8 



The spectrum 
Companion 
— Bob Maunder 



The ZX Spectrum Companion' 
by Bob Maunder is in design 
similar to many other games 
books published for the 
Spectrum. Many attempt to 
offer both exciting and 
educational games that make 
full use of the Spectrum's 
capabilities and at the same time 
aim to teach by a proliferation of 
methods the art Of program 
writing Boasts that are fulfilled 
to varying degrees 1 With Mr 
Maunder 's background as an 
educationalist, it is natural that 
his book should lean more to 
instruction. 

The book begins by laying 
down a good programming 
practice' for designing Spect- 
rum games that takes the reader 
step by siep from conceiving or 
translating an idea to a final 
listing. To a beginner, any 
lessons on program writing by a 
senior lecturer in Computer 
Science has got to be worthy of 
notice. Has he been able to 
translate his undoubted 
knowledge effectively to print? 
Bob Maunder and I both feel 
that he has. From his early 
enquiries about what the 
qualities of a good game are to 
methods for translating the final 
ideas into BASIC, the 
description at each methodical 
stage is detailed and clear. 
Crystalising the idea how the 
game will start, what the play is 
expected to do, what will the 
screen look like; stepwise 
refinement of the program 
method and writing the basic 
program are planned at each 
stage before approaching the 
computer better for getting 
rid of bugs than D.D.T. Not then 
too great a surprise to discover 
that each of the 2 1 programs are 
well structured, mindful Of 
memory and an example to all of 
us of t he way program s ough 1 1 □ 
be written 



To be found with each of the 
programs is an account of its 
purpose, an entry of the method 
used to create it and notes of 
explanation; indeed each 
includes an example of the 
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guideline laid down at the 20. randomly selected between fortunate truth that good com metal hook is guided along a 

beginning of the book. one and 80. The player is given outer programmers were not wire without allowing them to 

Where unfortunately the pro' E 20 pounds and has to bet this necessarily good inventors of come into contact and hence 

grams have not followed the ex- on his choice The game con- games. Why else with so many cause a buzzer to sound. ‘Spec- 

ample of the guidelines has been tinues until the player runs out of game programs produced trum invaders' was repetitive 

in observing the Qualities of a money or dies of boredom, In should ‘Invaders'. 'Asteroids' and tame, with no battlementi 

good game. I found few of the fairness ‘Sink the Ship’ , 'Simon' and their variants still be as to defend or hide behind end no! 

programs in the book to be par- and 'Dead Ducks' are worthy of popular? bonus points on offer. Of thij 

TiCularly good ones. Seven mention. Of The others, the best Each of the 2 1 programs are others, 'Mirror Tile', a tile puzzfe 

categories of games are to be were those games which had well written and while lengthy with an infinite number of solu- 

found. number games, word been adapted from favourites are still within the range of the tons and 'Captive The Quark 1 

games, board, simulation, dice, such as 'Blackjack', 'Solitaire' 16K Spectrum. Each too has have been transformed sue- 

card and grid games None of arid ‘Concentration’; unfor been dumped from PRINT to en- cess fully to Spectrum and wer« 

these, with perhaps the ex cep ' tunateiy they have gamed sure no listing errors, and by probabty the best, 

tion of the simulation games, nothing in their translation to substituting for the 2X printer a Throughout, the graphic* 
seemed to make much of the computer, and frankly I would clearly legible printout has been were of a good standard and ttwi 

scope that the graphics on board rather play the originals attained. sound is used to great effect, no I 

the Spectrum provide. While anytime Accompanying texts include more so than in ‘Spectrum i 

both the sound and graphics a structure of the subroutines Ledger' — a simulation hors# I 

were used in nearly all of the As a teaching manual on haw to used, typing tips, each of which race that starts with the com- 1 

games, their effect or applies write games programs , The remind the user to look out for puter playing the tune Camp- 1 

tion was not terribly impressive Spectrum Games Companion is the same things and equally town Races. Unfortunately, the 

and certainty not utilised to their published by Linsac, written by worthless suggestions fof game deteriorates somewhat] 

full. The screen images and Bob Maunder and costs CS 9 5 future developments. 'Save the after this with the player asked i 

sounds produced appeared to ISBN 0 907211 02 X Whale', for example, a program to bet on a race of five horses 

me to be more of an after- running to four pages in length The result is totally random and I 

thought used because it was ex might be altered by "adding a requires no skill. For enterta- 





tomMroon 



waterspout to the whale that 
was printed at every other 
move", personally I preferred to 
Save the Effort'. 

Of the games themselves, I 
enjoyed Mighty Missiles' and 
Bobsleigh', both variations on 
otd favourites, and a new one 
called 'Guideline 1 , a develop 
mem of the game in which a 



nent value the game, like tht 
player, is a loser. 

The Spectrum Book Of Games <s 
written by Mike James, S Hit Get 
and Kay Ewbank, published jbr > 
Granada Publishing, contains j 
2 1 programs and costs £ 5 35. 
ISBN 0 246 1204 7 9 



THE 

°°KOFGAME< 

O Jk. Jk 



The essence of many of the 
games seemed to be number 
manipulation, like the type 
which were available on 
previous generation computers, 
before the development of user 
graphics Money Match' is one 
of this type, based on the 
American casino game Keno. it 
requires the player to guess 
eight numbers from a series of 



The Spectrum 



Book Of Games 



m James, $M Gee 
and K Ewbank 



'The Spectrum Book 01 



Games , a clearly printed well 



^belled compendium of game 



programs by three authors. M 
James. SM Gee and Kay 



Ewbank, is a Witness to the un 
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Microchips with 
Everything 
— Edited by Paul 
Sieghart 

As ttie user of a microcomputer, 
you are in contact with the latest 
technology Growing side by 
side with the microcomputer is 
something infinitely larger. Both 
Owe their existence to the 
microchip. Coupled to the 
advancements in communica- 
tions. the microchip is responsi- 
ve for Information Technology 
(I T i I T, is so significant that 
(tie Government called 1982 
ttie Year of Information 
Technology, it prompted an* 
qurnes and discussions from all 
comers of Great Britain. I.T. is so 
Significant that it will sooner 
rather than later affect you. It is 
also the subject of a new book 
published to question I.T. 

'Micro-Chips With Every- 
thing' is not a book of detail or in • 
struction, rather it is one of 
discussion. More accurately of 
*ive discussions that took place 
during I T year at the invitation 
of the Institute of Contemporary 
Arts. The subject discussed at 
each of ihe meetings was I.T.'* 
consequences: The Social and 
Political Implications of Informa 
lion Technology, and in the 



manner of true discussion the 
views of many sides of society 
were represented. Each of the 
meetings had specific subjects 
to debate: I T Doom or Boom', 
The Third World'. ‘Indepen 
dance or Dependance', 'Work 
and. or Leisure?’, 'Privacy: A 
Tree or Secret Stare*'. ‘The 
Mass Media: Diversity or Stan 
dardization?*; each is given a 
chapter of the book. Those of- 
fering the views reflect a variety 
of interests; Shirley Williams 
and Christopher Price, both 
M.P.s; Mike Cooley and Clive 
Jenkins, both Trade Unionists. 
Also included wer e Brenda Mad 
dox representing economists 
and Dr John Dawson represen- 
ting the medical profession, 
□avid Fiiirbairn and Jonathan 
Gershinny from the field of 
science and others who were 
considered or consider 
themselves to be concerned suf- 
ficiently to voice their opinion 
are also represented. And, as 
the books preface rightly points 
out, I.T i* the concern of 
everyone and not the preserve 
of those in power or those at 
play with user ports behind dark 
doors. 

Of course, politicians can be 
relied upon to give their pohiical 
play, c on serve 1 1 ona lists can be 
expected to cry wolf and scion 



lists to welcome their newfound 
baby; but the consequences of 
I T. are so far reaching that ihe 
views of ail of the contributors 
are worth taking notice of. 

Is it as it is claimed to be an 
unusually powerful opportunity 
to reduce the gap between the 
developed a nd t he develop - 

ing world’ or will it 'increase in- 
equalities between the First and 
Third World Countries?' Can we 
‘use it for welfare to create jobs' 
or will it 'deny human beings any 
form of self expression and 
reduce them to an appendage of 
the machine? - . In answering the 
many questions that continue to 



be asked of I.T,, the speakers 
bring j depth of understanding 
beyond most of us. a wealth of 
specialist knowledge and a deal 
of forethought Those questions 
will remain unanswered well in- 
to the future but That is no 
reason for not asking them in 
the first place I T is likely to. 
whatever you do. affect you; tt 
is worthy of your concern. 



Micro-Chips With Everything, is 
edited by Paul Sieghart. publish- 
ed by Comedia and costs 
€3.95. 

ISBN 0 906390 32 2 



zx Computing Software 

Typing Traumas? 



HyQU'reiirftj of typing, why not 
giv& ycHjr fingers a rest and lei 
A&P Software take the strain. 

ASP Software now proudly 
boast two software packages 
satecied from within the pages 
0^ ZX Computing. 



zx Games i 

Spectrum Breakout You have 
five chances to demolish The 
fTkifti-CQloured wall 

Defending Your Spectrum — 
Defend the Earth from the in- 
uring aliens. 

Dr*ripq>es - A Spectrum adap 
talon of the classic mechanical 
game. 

Spectrum Maze — AH you have 
node is to get out of the maze as 
qwekiv as you can Sounds 

•ssy ., 



zx utility 1 



Spectramon - A Spectrum 
monitor for the 48K Spectrum. 
This program will print or display 
(he contents of BOM or BAM in 
numeric, character or assembly 
language form. Addresses may 
be entered m decimal or hexa- 
decimal. and the user may select 
the base used for output. 

Each tape is tned and tested, 
and would be a welcome addi- 
tion to your software library. 

Both tapes are now available 
at £5.99 each inclusive of VAT 
and postage and packing. Toob 
tam one of these tapes, simply 
till m the form and return it to the 
following address: 

ASP Software, 

ASP Ltd, 

145 Charing Cross Road. 
London WC2H OEE 



Please send me copyrsl Please send me 

l of ZX Games 1 . of ZX Utility 1 . 

I am enclosing my (delete a* necessary) 
cheque postal enifr mternotionoi Money 

. O refer for E... — 

(mode payable to ASP Ltd! 

OR 

Debit my Access Barclay card * 

< ■ doiete a* necessary] 



Please use BLOCK CAPIT ALS and include post codes 



...copyfsTl 



NAME iMr Msl 
ADDRESS 



POSTCODE 



Signature 
Date . . . 
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TASWORD 



"Very good value and great fun to use . " 

" Unreservedly recommended. " 

foptiJaf Compuimg Weekly T9 8 87- ZXST Tatwerd 



Now your Spectrum becomes a word processor w>tti 
TASWORD. All the features of the ZX 81 Tasword pius many 
extras. Deigned to fully utilise the capacity and capabilities of 
your 48K Spectrum Mora than 6K, of machine code, a Basic 
program, and a manual. 10 give you a usable and powerful 
package 

Use TASWORD to produce your letters, essays, papers, 
records, lists, and for almost any task that requires the written 
word. 

Whether you have serious applications or simply want to 
learn about word processing, TASWORD makes it easy and 
enjoyable. 



£1 DEMONSTRATION CASSETTE 

See for yourself what TASWORD can do Send jutt Cl for * 
demonstration cassette This cassette contains the TASWORD 
program (with some facilities inhibited! and a text file which 
describes and demonstrates the performance and features of 
TASWORD, A voucher is included which gives you SOp oft th# 
price of Ta sward 



TASMAN SOFTWARE 



TASWORD TUTOR 

**n eloquent demonstration of Tusword's uses ' 

We send you a manual and a cassette. The cassette contains 
TASWORD and TASWORD TUTOR This teaches you word 
processing using TASWORD 



£7.95 fully inclusive mail order price 



T7 HARTLEY CRESCENT LEEDS LS6 2LL 



2X81 TASWORD 

Tasword for the ZX01 f16K) is still available al F6 5Q No 
demonstration cassette available but send 50p (refundable 
against your subsequent purchase of 2X81 Tasword) for a 
copy of the manual. 
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SOUND with SINCLAIR 



MAKE AMAZING SOUND EFFECTS 
WITH YOUR ZX 81 
TIMEX Sinclair 1000 
or SPECTRUM 

THE ZON X 
£25.95 
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ZX 81 SOFTWARE 

FROM EASTERN SOFTWARE 
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The Spectrum Games ComDarnon J is (he latMi addition 
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programmer alike. Twenty one games designed specifically 
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SPECTRUM UTILITY 



Machine code 
colour graphics 



Robert Erskine shows you how 
to speed up your colour 
graphics on the ZX Spectrum. 



age can be printed anywhere, in 
spite o* the peculiar design of 
the Sinclair display file. 

Line 90 of Demo holds the 
machine code data of Grafprint 
and line 1 00 holds the data for 
the graphic. 

The Grafpnnt program is 
designed to be loaded from ad- 
dress 32300 to address 324 1 1 
and therefore RAMtop should be 
at 32299 or less The first eight 



You will then be asked to input 
each of the displacements bet- 
ween the characters. These 
refer to attribute file displace- 
ments so that one square to the 
right 1 . one square below 
32, and so on. You may then sn 
back and hum a little tune for a 
few seconds whilst Gralcode 
translates your handiwork into a 
sequential data file which can be 
accessed by Grafpnnt. 




Although Spectrum BASIC is 
fairly fast, there are many occa 
aions when n is not nearly fast 
enough; particularly when you 
need to print large or multiple im- 
ages to the screen, 

The most efficient way of 
solving this problem is TO use 
machine code routines to do the 
job, for the speed of the Spec- 
trum's microprocessor is such 
that several graphics, or even 
the entire screen, can be printed 
in a smell fraction of a second 
Although there is a routine m the 
ROM which enables you to do 
this {using an RST 10 instruc- 
tion! the process can be rather 
long winded unless each 
character in the graphic follows 
the previous one on the screen. 
Furthermore, since this routine 
draws its graphics symbols from 
existing memory, you will 
always be confined to using the 
standard character set and user 
defined graphics 

What would be ideal would 
be a program which enables you 
to 'read' every byte of your most 
complex graphic masterpieces 
and store them away in RAM for 
instant recall to any position on 
the screen The two programs in 
this article, Grafcode and Graf 
print, are designed to do exactly 
that, 

Dynamic duo 

Grafpnnt is a machine code pro 
gram which builds up a graphic 
image On the Screen, including 
attributes, from a data fileheld in 
memory . It can either be called 
from within a BASIC program or 
incorporated in a larger machine 
code program where it can be 
used to greater effect in 
generating laser fire or swoop 
ing ahens. 

The Demo program illus- 
trates Grafpnnt at work, printing 
a large green moon lander at the 
top left of the screen. By altering 
lines 20 and 30 which hold the 
low and high byte values of the 
first attribute position On the 
screen, you will see that the im 



bytes are used as temporary 
pigeon holes by the mam pro- 
gram, Which Starts at 32308 
Although Grafpnnt can be mov- 
ed elsewhere in memory, it con 
tains references to these first 
eight bytes and these would 
therefore have to be changed. 

Grafcode is a B ASIC program 
which generates data files of 
graphics for Grafprint. To use it. 
first create your graphic image 
(Or text) anywhere on the 
screen, preferably from the top 
left-hand comer where you can 
find the start address easily. The 
image may be created in the nor- 
mal way, using BASIC colour 
commands, user defined 
graphics and so on. Then, when 
it is ready, activate Grafcode by 
entering the command GO TO 
9600. On no account RUN the 
program or your splendid new 
handiwork will disappear 
without trace. 

What's in store? 

You will then be prompted to in- 
put the address from which you 
want the graphics data to be 
stored, the first attribute ad- 
dress currently occupied by the 
graphic and the number of 
character squares in the graphic . 



Having loaded Grafpnnt and 
prepared your data file, the next 
step is to load the start address 
of the data file into 32302 3 
and the attribute address of the 
chosen screen location into 
32 300 '1 . Obviously in a mov- 
ing graphics program, this 
would be done in machine code. 
To print the graphic to the 
screen, simply enter the com- 
mand RANDOMIZE USR 
32308 

Grafprint works by moving a 
pointer around the attributes file 
of the Spectrum and loading the 
attributes of the current 
character into an address, 
followed by the corresponding 
eight display file bytes for each 
character. The data file which it 
reads is formatted so that each 
character is represented by 10 
bytes. The first byte holds the 
displacement between the cur 
rent character and the one 
before, the second holds the at 
tributes code and the remaining 
eight hold the graphic image 
The data for the first character in 
a graphic also uses 1 0 bytes but 
instead of startinq with a 
displacement value, it holds the 
total number of characters in the 
graphic 



The program incorporates a 
routine which calculates which 
of the three screen zones the 
current character will occupy 
and selects the corresponding 
display addresses accordingly. 
This ensures that if the graphic 
crosses a border between zones 
then the relative positions of the 
characters are maintained. 

The sky's the limit 

There is no limit to the size of the 
data file which can be used bv 
Grafprint. other than (he size of 
your machine's memory, and if 
files are built up section by sec- 
tion, there is no limit to the de- 
ferent shapes you can store 
having used 2 1 user defined 
graphics <n a picture you can 
convert it to data using Graf- 
code. store it temporarily on 
tape and continue with a new 
set of graphics, bringing the 
whole lot together in one liie 
when you have finished 
Graphics involving circles and 
other shapes can equally be 
stored - 

If you intend to move 
graphics rapidly around the 
screen using Grafpnnt. it will be 
necessary to erase each 
preceding image before printing 
the next. One way of doing this 
is to use a machine code 
equivalent of PRINT OVER, say 
by holding a blank graphic of the 
same size and shape as the 
original and using Grafprint to 
print it over the top. In some 
cases, it will be sufficient to 
clear the screen between each 
printing because the speed of 
machine code is such that the il- 
lusion of continuous action w 
be maintained- Screen clearing 
can be achieved by filling all the 
display Me addresses with zeros 
and all the attribute addresses 
with an appropriate code if the 
background to your moving 
graphics is complex and you 
don't wish to clear it between 
moves, you can store a com- 
plete copy of the screen above 
RAMtop using a block move 
routine in machine code and 
reprint it to the screen between 
moves by means of a similar 
routine Since this technique 
uses up nearly seven thousand 
bytes of RAM it is hardly worth 
contemplating on a 1 6IC Spec- 
trum, unless the rest of your pia- 
gram is entirely in machine code. 
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Enter as a direct c o « a a n d : 

RANDOMIZE U5R 32306 

The moon tender graphic printed when the Demo program is ftUN 



A«V Pr Hex t co!, S e aSSemb,ed 
?E2C OD d Mneumo 



10 CLEAR 32299 
20 POKE 32300,0 
30 POKE 32301, SB 
40 POKE 32302,156 
SO POKE 32303,126 
60 POR x =32308 TO 324-51 
70 READ byte: POKE X,byte 

60 NEXT X 

90 DfiTR 4-2, 4-6, 125, 235, 42, 44., 12 
0 a£°' *26, 13,26, 119 ,213, 34 , 
%t * J ? 0 J t 3 ^ 3 ?^! 555 4 SO, 157,237,02, 
IS ' k $ ' * 50 ' 128 -17.3,24, 167 ( 237 , 

1 ' S ®' 1&& Jt 33.255,89 

• 1^7, 237,82 , 56 ,11 ,42 , SO , 126 ,17,0 

'A 7 ^ 6 ?!^ 37 ' 02 ^ 24 ! 9 ' 42 ' 5 ®. 1^6,17 
i2 7 *® 2 ^ 2 ® 9 ' 19,6,8,26,1 
l S« 5 itt 0 iti 3 S* 13.24,247,42,50 , 126 
' 48 ' ® a 1 £ 144 , 200 ,50,43, 126 

* i*£ S EaSa 0 ' 79 ' 9 ' 24 ' 163 

^ ?§7 ' f ®^ 3 aI £ 7 A 225 .255,25 

' R^A 1 ! 00 .252, 254 , 135 ,255 
Ac^S^i 54 ' 252 .248,31,60,13,24,48, 

l^A^^ 1 ? 0 * 1 ? 0 J 120 * 1 ' 60 ' 240 .24,1 
d i 6 A 25S >1.1.1 

110 PRINT RT 20 , 0 ; "Enter as a d 

zt * usr* SI 5S8* : “■ > " T 21 ' 0 ' ,,R " N[ > OM 1 

The faring of the Demo program 

1 REM GRflFCODE “ _ 

9600 PRINT RT 21,0; "En ter data s 
tar 1 *■ 

9605 INPUT data: LET dat=dala 

9610 PRINT RT 21,0; "Enter first 
alt address" 

9615 INPUT att 

9620 PRINT RT 21,0, "How ©any Cha 
ratters in graphic?" 

9635 INPUT Char: DIM dU). IF ch 

arU THEN DIM d (Char-1) 

?ati P0KE data, char: LET data-da 

l-li lfr ^ char “ 1 THEN GO TO 9655 
FOR X = 1 TO thar -1 
9637 PRINT RT 21,0;"., 

9640 PRINT RT 21,0, "Displacement 

U * 1 * ■ M 41 

9645' INPUT d (x) 

3650 NEXT x 

9655 FOR x = 1 TO Char 

9660 POKE data, PEEK alt 

9665 IF at t <22784 THEN GO TO 969 

3 

3670 IF at t <23040 THEN GO TO 968 

9675 LET by te sa t t -2560 

*560 GO TO 9700 

9665 LET by te =a 1 1 -4352 

9590 GO TO 9700 

9695 LET by t e ^a t t -6 144 

9700 LET count =0 

9705 LET data=data+l 

3710 POKE data, PEEK byte 

3715 LET coon t =t Dun t +1 

9720 IF count =8 THEN GO TO 9735 

3725 LET by t e = by t e +256 

9730 GO TO 9705 

9735 LET data=data+l 

9740 IF X (char THEN POKE data,d’ 

xi 

9745 IF X tthar THEN LET a t t =a t t + 
d <x> 

9750 LET data =da t a + 1 
9755 NEXT x 

9760 PRINT RT 21 , 0 ; “Oone-fron *• ; 
da t 

3765 STOP 



Mneumonfc 



'*2C 00 

7 E 20 58 

Jf* 9C 

7 E 2 F 7 E 

HI® 000000 

7 E33 00 

7E34 2A2E7E 
EB 

;f|| 2A2C7E 
'E 3 B I A 

If 32307E 

E 4 o m 

£41 77 

E42 D5 

25327 E 
ES 

E47 21FF58 

4 A A 7 

4B EDS2 
43 3808 

£!! 2A32 7E 

f| 1 toots 

55 A7 

56 EQ 52 

58 1 820 

?A ED5S327E 
?f 21FF59 
>1 A7 
>2 ED52 
f 3 BOB 

6 2A327E 

® noon 

C A 7 

D ED52 
1 809 
2A327E 
1 1 OOOA 
A7 

1 ED52 
‘ 01 
T3 

0603 
1 A 
77 
05 

2804 

24 

13 

18F7 

2A327E 

3A307F 

0601 

90 

13 
1 A 

0600 



LD 

EX 

LD 

LD 

LD 

INC 

LD 

LD 

PUSH 

LD 

EX 

LD 

AND 

SBC 

JR 

LD 

LO 

AND 

SBC 

JR 

LD 

LO 

AND 

SBC 

JR 

LD 

LO 

AND 

SBC 

JR 

LD 

LD 

AND 

SBC 

POP 

INC 

LD 

LD 

LD 

DEC | 

JR 

INC | 

INC t 

JR 

LD h 

LD a 

LD 0 

SUB a 

RET ? 

LD {■) 

INC 01 

LD a 

ld b; 

LD c 

ADO hl 

JR _i 

ED R r 



HL, (7E2Eh> 

de,hl 
HL.( 7E2Ch| 
A, (DEI 
7 E 30 IUA 
OE 

A. (DEI 
(HLl.A 

de 

(7E32h) 1 HL 
OE.HL 
HL,58FFh 
A.A 
HL. DE 
C, + OBh 
HL.i 7E32h| 
DE, 1 800h 
A. A 
HL,DE 
+ 20h 

DE.(7E32h| 

HL, 59Ffh 

A.A 

HL.DE 

C, + OBh J 

HLJ7E32NJ I 
DEJ lOOh I 

A.a 
HL,DE 
+ 09h 

HL,(7E32hj I 
DE.OAOOh 
A, A 

HL. DE I 

DE 

DE 

S,08h 

a.idei 

fHLj.A 



Control Bytes 



The listing of the Graf code program 
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The Hobbit 



Carratt, after a brief 
sojourn in Middle Earth, 
takes time off to tell us 
what he found there. 



The Hobbit 
— Melbourne 
House 

Once upon a time, a young pro- 
fessor, bored to distraction with 
marking School Certificate ex- 
am papers, wrote on a blank 
sheet of paper 'In a hole in the 
ground there lived a hobbit 1 . 
That was over fifty years ago. 
and at the time neither the pro- 
fessor, J R R Tolkien, nor anyone 
else had any idea what a hobbit 
was. Eventually the story was 
told, and ever since, The Hobbit 
has been one of the most 
popular and best loved 
Children's books. Its popularity 
and that of The Lord of the Rings 
which followed, is matched only 
by the seriousness with which 



some Talkein fans dissect the 
books for allegorical meaning, 
never intended by the author. So 
it takes a brave group of people 
to set out on an IS month 
adventure to re-write The Hob- 
bit as a computer game. 
Fortunately for 40K Spectrum 
owners, the team at Melbourne 
House have managed it. and in 
pretty good style too. 

You may wonder how it 
could have taken 1 8 months, 
whan the Spectrum has been 
available for less than a year. 
The answer is that the program 
was originally being developed 
on a TRS 80. but was converted 
to the Spectrum in order to make 
use of high resolution colour 
graphics. The plot of the adven- 
ture has been designed to follow 
the original book as closely as 



possible, in tact to Such an ex- 
tent that a copy of the book is 
Supplied with the program in 
ordertoprovide add it tonal clues . 
Also part of the package is a 1 6 
page book of instructions, 
although if you find the prospect 
of digestrng them not to your lik ■ 
mg, there's nothing to stop you 
rushing headlong into the enter- 
prise. After alt, that's what Bilbo 
did! The instruction book is well 
structured and dearly laid out, 
alt hough disa ppomtingly lacking 
in hints! 

Enter the dragon 

The game is set in Middle Earth 
during its Third Age, when it 
was inhabited by all manner of 
creatures, long before the world 
was overrun by Men. You take 
the role of Bilbo, the hobbit of 
the title, end your task is to steal 
treasure from a dragon, "a most 
specially greedy, strong and 
wicked worm called Smaug'. In 
the book. Bilbo has 1 3 dwarves 
to help him get there and Ihope 
fully) back again, but in the pro- 
gram you have Just one compa 
nion, Thorin Oaken shield He is 
an 'enormously important 
dwarf not least because we are 
warned that if he gets killed. 
Bilbo is most unlikely to survive. 
Along the way you will meet 
elves, wolves and ores as well as 



the famous wizard. Gandalf the 
Grey, who is usually not far 
away, 

The program is written m 
40K of machine code and data, 
so it takes about four minutes to 
load. While you are waiting, you 
have an impressive picture to 
look at of Smaug and the Lonely 
Mountain which contains his 
lair The program starts by draw- 
ing a colour picture of Bilbo s 
nice bright hobbit-hole, com- 
plete with round green door and 
wooden chest wait ing to be 
filled with dragon's plunder. 

The use of graphics is one of 
the features which makes The 
Hobbit special. The adventure I 
contains something like 80 toe 
ations, of which no less than 30 
are illustrated. The graphics are 
based on drawings commis- 
sioned from the artist Kent Rees, 
and while none of them are quite 
as elaborate as the picture of 
Smaug, they do contain a re- 
markable amount of detail Bv 
using special techniques, each] 
picture is stored in only 
3,000-4,000 bytes. The 
outline is drawn very quickly, 
but the filling in with colour is 
done line by line and so does 
lake a few seconds It can be I 
slightly tedious when the same 
picture keeps being re drawn, 
but this is only a minor drawback 
as the addition of graphics as | 
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good as these adds a whole new 
tfmension to the adventure , 

Picture this 

Once you have admired the pret 
ty picture, pressing any key 
gives the written description of 
tiie local ion Th is a Iso has some 
special features. Firstly, the 
Screen is split into two ‘win 
tfews r , the top 17 fines being 
used tor the illustrations, the 
narrative descriptions and res 
ponses horn the various char 
acters This is in upper and lower 
case, and by redefining the Char- 
acter set, the output isdisplayed 
wth42 characters per line. The 
bottom 5 lines make up the 



ZX COMPUTING APRIL MAY 1983 



'communication window' in 
which you type your commands 
and if the computer doesn't 
understand or cannot carry out 
your request, a message is dis 
played here. The lower display is 
made up of standard 32 char 
acters per line capitals. Some 
keys have special meanings 

means repeat the command. 
5. 6, 7 and 8 can be used to 
move West. South. North and 
East , 0 deletes the last character 
entered and Shift 0 deletes the 
whole line. 

Commands are entered using 
what the authors have named 
Inglish, which they claim is the 
most sophisticated natural 
language recognition program 



yet developed on any micro. 
You can enter quite long 
sentences, such as Attack the 
warg carefully with the knife' 
and 'Pick up the rope and 
sword' . More than one sentence 
can even be entered, up to a 
maximum of 128 characters 
The authors claim a vocabulary 
Of more than 500 words, which 
is extraordinarily large. Yet, 
despite the size it is very quick, 
although the system is not 
perfect, For example 'light' is a 
command common to many 
adventures, and is accepted in 
The Hobbit, although nothing 
happens and the curious 
message 'You light' is 
displayed. Similarly, if you at- 



tempt to cross the enchanted 
river by saying 'Cross’, the pro- 
gram says 'You cross’, but 
when you look around you find 
that you are, in fact, Still stuck 
on the original side. 



Cries for help... 



Several special commands are 
also available. 'Print' copies 
everything in the upper, nar- 
rative window to the printer. 
The graphics displays are not 
copied, which is perhaps just as 
well as it would slow down the 
game if they were, and also the 
black and white result wouldn't 
do justice to the colourful 
designs. Your commands are 
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not sent to the printer, so you 
cannot necessarily use the out- 
put to follow Bn earlier path. 
Still, Bilbo is meant to be fond of 
making and reading maps 1 No- 
print' turns the printer off. 
Save' saves your current posi- 
tion on tape; just the necessary 
data is saved, so it only takes 30 
seconds. The program doesn't 
use the standard ROM routine, 
and I found that the tape posi- 
tion was important as starting 
loo early gave a tape loading er- 
ror. The data saved can also be 
verified before continuing, and 
is reentered with 'Load'. 

'Score' tells you how far into 
the adventure you have delved, 
based on the percentage of the 
locations you have discovered. I 
never managed to get very far at 
all before a troll, warg, or some 
other unidentified creature 



drastically rewrote the book by 
killing me Off and sending me 
back to the start . 'Help' is a very 
useful command, and will quite 
often give a him as to the way 
out of your latest predicament. 

Two other features of The 
Hobbit that the authors are very 
proud of are Animtalk 1 and 
'Arum act ion', The first allows 
you to speak to anyone present 
so. for example, you can emer 
'Say to Thorin "examine the 
map'", and he will either res' 
pond or say 'No’, depending on 
his mood. 1 An im act ion - refers to 
the fact that all the animals and 
individuals have an independent 
character and will be moving 
around and making decisions on 
their own, without waiting for 
you to do anything. So far about 
the only ammaction I have 
witnessed is Gandatf behaving 



unc h ar act er ist ica lly indec i siv e 
ly. by continually giving and 
then taking back a curious map. 
Also, Thorin seems to either 
wait, enter, say ’Hurry up’ or 
start singing about gold, ap- 
parently at random, 

a wizard game 

Despite having only explored 
little more than an eighth of 
Wilderland'. I have seen nine 
graphic locations and picked up 
which I assume will have some 
purpose. I haven’t yet found a 
way mto the roots of the Misty 
Mountains, but I hope I will as I 
greatly look forward to the riddle 
contest with Gollum (inciden 
tally the riddles are different to 
the ones m the book, not surpn 
singly!). At a couple of recent 
micro exhibitions I have noticed 



that the staff on the Sinda* 
stand (when not selling hun- 
dreds of Spectrumsl have been 
deeply engrossed in playing The 
Hobbit rather than any of the 
dozens of other programs 
available on their stand- The fact 
that they had neither solved nor 
tired of this program says quite a 
lot! It is certainly a marvellous 
game, wh[ch should set the 
standard for future Spectrum 
adventures. However, in spite 
of the excellent graphics and 
packaging. I fee! that C 1 4 95 a 
a rather high price for a program 
which is clearly going to sell 
many thousands of copies. 



The Hobbit is available from 
Melbourne House, fJJ 
Trafalgar Road, London SE1Q 
and branches of WH Smith. 
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You begin this game with £ 1 00 
lh your pocket, and each time 
you make a bet on a horse, your 
stake money is set at CIO, If 
your horse is not first past the 
post, you lose your money . 
However, if you*re lucky and 
yuur choice wins, you will be 
credited with e random amount 
up to £ SO. 

Should you run out of cash, 
the game will halt and you will be 
told how many races you bet on, 
The program will also ask you if 
you would like to have another 
game 

For some idea of how many 
races you can bet on, Andrew 
managed 60 races before he ran 
out of cash. Can you do better? 




Bet you can't guess 
which horse will 
win the race in | 
this program for - 
your ZX80 writteil 
by Andrew Haslei 
of Walsall. i 



30 LET K = 0 
40 PRINT "HORSING 
ABOUT" 

50 PRINT 



60 

70 

80 

90 

too 

110 

120 

130 

140 

160 

160 



1 70 

180 

190 

200 

210 

220 

230 

240 

250 

260 

270 

280 

290 

300 

310 

320 



330 

340 

350 

360 

370 

380 



FOR I = 1 TO 5 

PRINT 

NEXT I 

LET M = 1 00 

PRINT "HIT N L TO 

PR'OCEED* 

Lf:T K ~ K + 1 
INPUT AS 
CIS 

If M < 10 THEN GO 
TO 320 
LETZ RN0(6i 
PRINT WHICH HORSE 
DO YOU WANT TO 
SET ON (1 T 0 6r 
PRINT ' YOU HAVE 
£" ;M 
INPUT S 

IF S = 1 AND Z = 1 
THEN GO TO 270 
IF S - 2 ANO Z=2 
THEN GO TO 270 
IF S = 3 AND Z - 3 
THEN GOTO 270 
IF S 4 AND Z 4 
THEN GOTO zlQ 
IF S = 5 AN r j z 5 
THEN GO TO 270 
IF S = AND Z = 6 
THF N go TO 270 
LcTM-M- 10 
GO TO 1 00 
PRINT "YOU WON" 

LET G - RND(50l 
LET M •- M + G 
PRINT YOU HAVE 
£" ;M 

GO TO 100 

PRINT - YOU HAVE NO 

MORE MONEY" 

PRINT "YOU HAVE 
LOST IN * ;K; - BETS" 
PRINT “ AGAIN?" 

INPUT A $ 

CLS 

IF AS YES" THEN 

GO TO 10 

STOP 



Photograph courtesy of Transcontinental 
FBrn Product ions I London I Ltd 
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VISIT THE AMAZING NEW 
EPCOT CENTRE 



Volcanic Dungeon, the addictive adventure. People have 
been known (o venture into its maze of caverns to rescue the 
Princess Edora again and again. If you are one of them, or 
wish to be, then you could find yourself lying on a sun 

drenched beech in Miami for a week. Followed by a 
further week at Orlando, visiting Disney World and 
Epcot . So what do you have to do for all ihis ? dust be the 
best Volcanic Dungeon player in the UK. that's all! Ten 

finalists will battle it out in the championship at the London 
Computer Fair, Earl's Court, in June '963, 'But first you 
must prove you are worthy. 



Volcanic Dungeon is available on the 16K ZX 81, 46K 

Spectrum and Oregon 32- An entry form is supplied with 
every game, f Anyone who already owns (he original ZX 
version can enter by sending a SAE for an entry ioim.l 

Order your copy NOW from CAR NELL SOFTWARE. 4 
Staunton Road, Slough. Berks. Only £5.00 including 
P&P. Also available from good microcomputer stores. 

i A 

INt Judges ' decision >s final end no correspondence wiH be 
entered into. Aft business associates of Cameff Software 
and their re/itUves, are disqualified from entry. A copy of the 
rules of the Volcanic Dungeon championship will be 
supplied with the entry form 







COMPETITION 



Competition 

Competition 



Win a complete library 
for your ZX Spectrum. 



Thinking ceps off, it's lime to 
relax and enjoy this easy-to- 
<n» competition in which you 
could win a complete library of 
books for your ZX Spectrum. 

No doubt, you've all seen 
wordsquares before, but for the 
sake of anyone who has not, all 
you have to do is to find the 
missing words in amongst the 
pimbleof letters. Sounds easy... 
mill you try it that is! The words 
hidden in this wordsquare are 
the names of the authors (and 
editor i of the books to be given 
away as the prize, 



Once you have found the 
missing names, draw a circle 
around them and fill in the form 
below with your name and ad 
dress. Before you package the 
letter off to the address given, 
please count the number of 
shared letters, ie a letter which 
appears in at least two names, 
and write this number on the 
back of the envelope. 

The winner of the competi 
tion will be the first correctly 
completed wordsquere picked 
at random from a hat. 



The prize 

The winner will receive the 
following titles to add to their 

library' 

Spectrum Machine Language 
For The Absolute Beginner 
Edited by William Tang. 

Games ZX Computers Play., 
Tim Hartnell. 

The Spectrum Pocket Book . . 
Trevor Toms. 

Games To Play On Your 
Spcctrum... 

Martin Wren-Hilton, 
Programming Your ZX 
Spectrum.,. 

Tim Hartnell and Dilwyn Jones. 
The Spectrum Programmer... 

S M Gee. 

Learning To Use The ZX 
Spectrum Computer,. 

Robin Bradbeer. 

Understanding Your 
Spectrum.,. 

Dr Ian Logan. 

60 Games And Applications 
For The ZX Spectrum... 

David Harwood. 

The Spectrum Handbook.. 

Tim Langdell. 

Exploring Spectrum BASlC- 
Mike Lord. 

The ZX Spectrum Explored... 
Tim Hartnell, 



Rules 

This competition is open to all 
UK and Northern Ireland readers 
of ZX Computing except 
employees of Argus Specialist 
Publications Ltd, their printers 
and distributors, employees of 
the publishers of the books to be 
awarded as the prize, or anyone 
else associated with the com- 
petition. 

As long as the correct coupon is 
used for each entry, there is no 
limit to the number of entries. 
All entries must have the 
number of shared letters written 
on the outer flap of the envel- 
ope. Entries without this 
number will not be accepted. 

All entries must be postmarked 
before May 31,1 983 , 

The prize will be awarded to the 
first correct entry picked at ran- 
dom. 

No correspondence will be 
entered into with regard to the 
results and it is a condition of en- 
try that the Deputy Edit or‘s deci- 
sion is accepted as final. 

The winner will be notihed by 
post and the results will be pub- 
lished in a future issue of ZX 
Computing. 

Address your answers to. 

ZX Competition, 

145 Charing Cross Road, 
London WC2H OEE. 
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ZX Workstations . . 
for Spectrum&ZX81 



Open 10.30 — 5.30 Tubs, to Sat. (closed Mondays) 

310 STREATHAM HIGH ROAD, LONDON SW16 



Great games 
lor your * 
Spectrum ' % 

IlMI V 

jujjehjs; 



P f ’ ces ( E *S, inc VAT) 

Spectrum ifi 

zxei l5 

Postage a 

£*t*m 

switch 3 
affoybase 

speaker ,5 



These stylish plinths, 

m tough moulded ABS, will raise and tilt the TV for better 
viewing, *nd angle the compute* for easier typing. 

The power supply is fixed underneath, The printer can be 
used with the Spectrum version, the RAM with the '81\ 
and the cassette player with both Full details from : 

Peter Fu r long Products . Unit 5c . South Coast Rd Ind. Estate. 
Peace haven Sussex BN9 SNA Tel f 07914 1 61637 



Sorcerer's Castle 



Takes you into a world of mag*: and 
mystery Graphical position and a host 
of options wilh IhiscKCirmg adventure 
game for the 4SK Spectrum 



Htgh" speed arcade game - the fastest 
available Thrust, altitude, fire and bomb 
controls For t6K or 40K Spectrum 



Ten levels of play + change sides or 
level m mid-game + set board to any 
position + scrolling history + displays 
your moves and computer's + copy 
display S history to printer any time 
4- save game at any point + recommend 
move ophon + plays all legal moves 
+ indicates illegal moves + Chess Clock 
on reverse A powerful adventurous and 
enjoyable 40K program 



And for your ZX81 



Scramble # Frogs * PamtMaze # ZX Chess * Breakout 
* Space Invaders * Asteroids * Tempest * IK Games* 
peck * Debug 

All supplied on cassette with library case £3.95 [ZX Chess £6.50) 

Write for full del 4 n$ Of MtkfO-Gtm rung** of programs and add-ons, 
available from local stockists or o-r&ct from the eiamiaclu ws \ ptea.$* make 
cnequ^s. PO i payable To Mikn^Gen and add 40p post & packing) 

Siiww' s^T***! to m-f 



The very best mail order items available 
* ‘over the counter" 

Games, Keyboards. Serious Programs, Rams 
Books, Peripherals and much, much more! 



FAST MAIL ORDER SERVICE PHONE 01-769 2887 
WITH ACCESS/ VISA (24ht Ansafonei 
or send large S A E lor catalogue (stale which computer) 



Depl ZX, 24 Agar Crescent Bracknell Berks RG12 2BK 
Tol Bracknell (0344 } 27317 
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(SOFTWARE REVIEW 



into the 

fourth 

dimension 

A review of the new 4-D 
adventure from 
Quicksilva, with Phil 
Carratt at the helm. 
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Three dimensions were not 
enough for the latest addition to 
Qu'Cksilva's long tine of 
machine code arcade games 
Time Gate involves travelling 
tack wards through the fourth 
dimension, time itsetf. We are 
lokt that the two thousand year 
old interstellar Empire founded 
by Earth was happily going the 
way of all empires, that is into 
decline, when the Squarm 
turned up They are a race of in 
fftdotd reptiles, and before long 
!hey had taken over the entire 
Empire, except for a few planets 
Witred on the Earth. 

The Temporal Brotherhod de- 
cide id overthrow the Squarm, 
but instead of doing the decent 
thing and fighting it out man to 
man (or rather man to reptile), 
they hit on a sneaky trick. They 
dg out the two thousand year 
old Void-Runner 1 , a trans-dim- 
ensionai space ship, and give 
you the mission of travelling 
back through time via the Time 
Gate until you can destroy the 
Seuarm's home planet before 
they ever left it. 

The Empire strikes 
back 

The galaxy is made up of 1 8 



sectors, one of which contains 
the Time-Gate which your ship 
wilt automatically pass through 
provided there are no enemy 
ships in the sector. Knocking out 
the enemy ships is the central 
part of the game which all the 
rest has been tacked onto. The 
top two thirds of the TV display 
are used for the three 
dimensional view of space, and 
as you Steer your craft , the stars 
swirl round according to your 
movement. 

When ships appear they 
weave in every direction, diving 
nearer and further away, all the 
rime firing pot shots at you You 
have to manoeuvre your craft 
until the enemy is in line with 
your two lasers, which fire from 
either side converging into the 
centre, I found it best to try to 
line up the alien along one or 
other of the beams rather than 
try to hit it at the narrow point 
where the beams meet. Unless 
you get a lucky shot, it wifi 
usually take four hits to knock 
out the opposition, and you can 
tell when a hit has registered 
because the enemy ship 
changes colour 

An unusual arrangement of 
keys are used for movement 



6 and 7 for left and right, 8 and 9 
for up and down. Zero fires thu 
lasers. The program comes with 
a little keyboard overlay to help 
you remember them, but before 
tong the keys ate memorised 
and then the overlay tends to get 
in the way rather than help 
The bottom third of the TV 
display is your instrument panel 
To the left is the long range 
scanner winch shows all 1 8 sec 
tors. Alien ships are marked as a 
short tine, and a planet, where 
you can have repairs done, is 
shown as a cross. The display is 
very smalt indeed, and some 
people with ropey TVs tor 
eye sight if may have some diffi 
cully In the centre of the con 
sole display is the message 
system, which flashes up details 
about damage sustained and 
other information as the game 
progresses. To the right is the 
larget computer display, which 
consists of four horizontal linos 
each with a marker on it and is 
only active when there are 
+:numy ships in the area. The 
first two lines are the vortical 
and horizontal tracking in- 
dicators and when you have 
steered Void Runner 1 so that 
the markers are in the middle, 
you are right behind The 
'baddie'. The third indicator 
gives the closing speed and the 
fourth, the distance between 
you and tht- larget. The enemy 
are scattered randomly wrthm 
the sector, and you can have 
quite a long wait before they ap- 
pear on the upper display . 

set the controls... 

The last console instruments are 
the status indicators for shields, 
weapons, engines, etc, They 
start off green and go steadily 
darker as the systems are 
damaged, until they turn blue 
which means that that function 
is knocked out, When you take a 
hit, the damage seems to be 
allocated randomly to one of the 
various systems, so if you're 
unlucky all the damage may be 
done to just one system, and if it 
takes another hit after the in 
dicator has turned blue, your 
ship is destroyed 

The rest of the control keys 
are as follows 1 to & control 
your warp speed, and you can 
tell when you go faster because 
the stars rush by, and the 
engines, which make a con slant 
hissing sound, go to a higher 
pitch To jump to a different sec- 
tor, you press *L' until the 
flashing indicator on the Pong 
range scanner is Over the sector 
you require, and then press 'J' 
You then make your jump, ac- 
companied by some impressive 
sound and visual effects To 



carry out repairs, you have to 
lump to a sector with a planet 
and knock out any aliens. Then 
pressing ’P 1 causes a landing, 
also accompanied by very in 
gemous graphics. All your 
systems are then restored to 
'green' status: however, this 
does result in the unfortunate 
planet's destruction Perhaps 
they would have been better off 
under the Squarm! TT suspends 
the game and 'S' restarts it, and 
'Shift Space' aborts the current 
run. 

The game progresses by 
knocking out as many aliens as 
possible, finding the Time 
Gates, stepping back through 
time to year zero, then finding 
the Squarm home planet and fir 
mg your Meson Rom to destroy 
it The game can be played on 5 
levels, and at the higher levels 
the time steps get smaller, and 
as each earlier galaxy has more 
and more aliens, the game gets 
progressively harder. 

is that aim 

The biggest fault with Time- 
Gate is undoubtedly the scoring 
System. Several times I battled 
my way through hordes of 
aliens, eventually to destroy the 
Squarm home base, to find I had 
scored between TO and 40 
points! I queried this with Quick 
Silva, and they said that the 
score is based more on your skill 
factor, ie how quickly and effi 
Ciently you knock out the aliens, 
rather than how many. I was 
told thai the best tactics were to 
stay at warp 1 (the slowesl) 
while in a sector chasing and 
fighting aliens, only using warp 
5 for the lump to the next sector, 
and putting off repairs for as 
long as possible . 

The program comes in two 
34K parts. The first gives you 
the scenario and rules, and goes 
through the cockpit display and 
function keys. The program has 
provision for the use of » Kemp 
ston joystick, and has informs 
lion about how to link in other 
makes The second lot of 34K is 
the program proper The docu 
mentation is rather lacking 
you have to note down the con 
trol keys y.ourself, no infor 
mation is given about scoring, 
and nowhere is it mentioned 
that you can LOAD the second 
part Ithe game proper) without 
going through the instructions 
Still, graphics are what arcade 
games are all about, and Time 
Gate certainly has great 
graphics. At C6.95 148K Spec- 
trum only), another winner for 
Quicksilva. 

Timegave is available from 
Quicksilva, 92 Northern Road, 
Southampton, Hants S02 OPR 
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PROGRAMMING SKILLS 



Adding interest 
to your programs 



— part one 



in this two-part feature, Tim 
Hartnell describes the genesis 
of a simple idea for a program 
through to a full-blown, 
arcade-style game on your zx 
Spectrum. 



Once you've been using your 
Spectrum for a while, you may 
find that while it is relatively 
easy to get some son of pro- 
gram up and running, it is not 
so simple to turn that program 
into something you'd he proud 
to show your friends. In t his ar 
tide Ito be continued in the 
next issue of ZX Computing), 
I'll explain how a simple 
framework can be 'dressed up' 
with sound, colour and user- 
defined graphics. 

out fora duck 

We're going to take a simple 
program Duck shoot — and 
gradually elaborate it, showing 
how adding things such as 
sound and colour, border 
flashes and user defined 
graphics can add a great deal 
of interest to your programs. 
At the end of this two-part 
feature. I'll give you four more 
suggestions to apply if you 
wish to keep improving and 
elaborating the program I am 
going outline. 

The program we re going to 
use as the core of our develop 
merit work is a fairly standard 
'Duck shoot' listing, in which 
little objects fly across the 
screen, and you have to try and 
shoot them down. In the first 
version of the program, the lit 
tie obpects are letters chosen at 
random and you are (he letter 
’X'- You fire at the 'ducks' by 



pressing the 'F' key and you 
move yourself left using the 1 5' 
key and right using the - B' key 
(moving in the direction of the 
arrows on those keys). 

Although there is no time 
limit on this program (so, you 
don't have to shoot the ducks 
in a specified lime! (here is a 
limit on the number of shots 
you can fire. In all the versions 
of this game in this pert of the 
article, you'll see the program 
starts with a limit of 1 5 shots. 
In the last, most complex ver- 
sion, you will have 50 shots. 
The number of shots is 
deliberately kept low in the 
first version, so you are not 
able to gel a high score just by 
leaving your finger on the ‘F‘ 
key and waiting for the ducks 
to fly into the line of fire. Look 
now at Program 1 Type it 
carefully into your Spectrum 
and type RUN. then press 
Enter and you should gel the 
game underway. 

You'll see the letters which 
are held in AS (see line 40) 
moving across near the top of 
the screen. You (the ‘XT will 
be in about the middle of the 
screen when the program 
starts. You can. as (mentioned 
a few moments ago, move 
yourself back and forth using 
the '5* and '8' keys to get 
yourself into the position 
which you think gives you the 
best possible chance. When 
you judge a 'duck' is directly 



Overhead, press ihe 'F key to 
fire your patented anti- duck 
missile. The number after the 
words "SHOTS LEFT' (in the 
top right hand comer of the 
screen) will drop, and if you 
have been accurate, the 
number after the word 
'SCORE' in the top left-hand 
comer of the screen will rise. 

Note, by the way, that I 
have deliberately used explicit 
names for the variables within 
this program. That is, the 
variable name for the score is 
SCORE"; for shots left it is 
'SHOTS'; for your position 
down the screen, 'DOWN'; 





PROGRAMMING SKILLS 



and tor your position across 
tfw screen, the variable name 
is 'ACROSS'. Even though it 
takes a little longer to type long 
var^bie names into a program 
and (of course) they use up 
more memory than do shorter 
names, running out of memory 
.& rarely a problem on the /X 
Spectrum, and the advantages 
of using explicit names to keep 
'tie purpose of various parts of 
■tie its ting clear wav outweighs 
the extra time it takes to type 
them in, If, for example, you 
mere writing a program like 
this and you decided that it 
would be better if the ‘X* was 
printed slightly further down 
the screen, you would not 
have to search through the 
program to work out which 
variable held your 'down' co 
ordinate, If you have used ex- 
plicit names as in this case, you 
would find it very easy to 
locate the variable you were 
looking for. 

Disappearing 

ducks? 

RUN the program a few times, 
tihen return to this magazine 
for the first part of our discus 
ton on it Note the Caps Lock 
must be engaged, as INKEYS 
is searching for an input Of a 
capital T to fire. 

Line 40 defines the string 
variable, A $ . as a long senes of 
otters and spaces. The letters 
tan be anything you like: don't 
feet you need to copy mine. 
The important thing, however, 
is that the String is 32 
Characters long, You can 
cheA this by RUNning the pro 
gram briefly, stopping it with 
freak, then ty ping m as a direct 
command; 

PRINT LEN A$ 

'you'll find LEN in green above 
the K key. and — as you know 
- you get the words above the 
xeys by pressing down both 
Caps Shift and Symbol Shift at 
cnee, then touching the key), 
If your string is the correct 
length. PRINT LEN AS. follow- 
ed by Enter will give you the 
answer 32. 

The appearance of move- 
ment which is given to the 
ducks is created by use of 
Sinclair BASIC's string 
handling commands, which 
■Bow for a technique called 
'jfeong The vital line for the 
movement is line 1 30, which 
resets AS equal to all of the sir 
ng without its first character 
“that is, LET AS = AS(2TG] 

1 - and then adds to the very 
ex) of it the character of the 
string which was at the begin- 



ning. A $ ( T ) The string is re- 
printed, over and over agam, 
as the program RUNs by line 
701 in the same position at 7,0 
leight lines down and starting 
hard in the left hand marginl, 
Because the string is. in effect, 
being 'shifted along’ one 
character at a lime before it is 
re-printed, the elements in the 
string appear to move 
smoothly along. Using strings 
in this way is one of the 
simplest ways there is to 
create smoothly moving 
graphics on the Spectrum. 

The string handling also 
makes it very simple to cause 
the shot duck to disappear 
from the sky. As the string is 
32 characters long, each 
character 'slot' can be reffer- 
red to by following A$ with a 
number in brackets. That is, 
A 5(1) is the first element of 
the string. A $ i 2) is the second 
one. and so on, until A$ |32) 
rs the very last spot within 
the String, 






2 ** 



Look at line 90 When the 
computer comes across an 
IF THEN statement, it checks 
to see if it finds that it is not 
true, then it moves along to the 
next line rn the program, 
without bothering to carry out 
any further instructions which 
may be on the same line. If the 
computer finds, at the start of 
line 90, that INKEYS does not 
equal ‘P (that is, you are not 
pressing the F’ key) then it 
proceeds to line 1 00, missing 
all the information and instruc 
tions which follow the IF IN 
KEYS = "F" line. If, however, 
you are pressing 'F' when the 
Spectrum gets to fine 90. it 
continues working through the 
line and decrements the 
variable, SHOTS, by one. 
Then, it hits another IF/THEN 
condition, which makes use of 
the ability of the Sinclair BASIC 
to isolate any element of a Sir 
mg instantly. It looks as 
ASfACRQSSl The 'X' which 
is you is printed at ACROSS 
(actually, as you see in line 60, 
a three-element string, with a 
space either side of the 'X', is 
printed at ACROSS minus one. 
which has the effect of printing 
the 'X r at the position referred 
to by the variable ACROSS, so 
A$(ACROS$) lies directly 
above you. 



If line 90 discovers that 
A£f ACROSS) is anything but a 
space, you have hit a duck, so 
the computer continues work 
mg through the line The 
variable, SCORE, is in- 
crementd by 57, and finally in 
line 90, that element of AS is 
set to a blank, so the 'duck' 
disappears. 

Now all this takes some 
time to explain, but you'll find 
the computer does it apparent- 
ly instantaneously. You press 
'F\ the score increases by 57 
{if you're a good shot), the 
number of shots left drops by 
one, and the duck disappears 
You'll see (line 1 1 0) that the 
program continues until you 
run out of shots: the game then 
terminates Take a note of 
your score at this point, and 
see if you can beat it in subse 
quent runs. 

'A I'orange? 

Once you have this program 
running to your satisfaction, 
and you have a pretty good 
idea of how it works, modify n 
to read like Pr ogram 2 (You do 
not have to NEW the com- 
puter), Just compare the pro- 
gram you have in your Spec 
trum, line by line, with the 
listing of Program 2 and make 
any changes you need to (ad 
ding a complete new line 1 5. 
and modifying certain others) 

When you RUN this, you'll 
see an immediate and quite 
striking improvement. Colour 
certainly adds a lot to any pro- 
gram on the Spectrum. Line 1 5 

sets the paper i that is, the 
background) colour to white 
{PAPER colour 7). turns the 
BRIGHT control {which af- 
fects, in this case, the entire 
screen); clears the screen so 
that the PAPER and BRIGHT 
are activated (you could not 
see them over all the screen 
unless you had included ihe 
CLS command); and finally, 
sets the INK colour (the colour 
in which the computer prints 
on the PAPER) to red (INK Col- 
our 2). 

Even if we did not take the 
program any further, we 
would still have a significant 
improvement on the first ver- 
sion. You would have the 
score, shots left, ducks and 
the 'X' all printed in red on a 
bright white background, 
which is far more interesting 
than just plain old black and 
white. 

However, we want to add 
two more commands to the 
program which will alter the 
display for the better. These 
are in lines 70 and 100. In line 
70, the ' INK RND * 6 ' is used to 



choose a colour at random bet- 
ween black and yellow, So that 
each time AS {the ducks) is 
reprinted, it will occur in a dit 
lerent colour) As you'll see 
when the program is RUNning, 
the Change occurs so rapidly 
the ducks appear rn 
shimmer, Though it takes the 
Spectrum an appreciable 
number of nanoseconds to 
generate a random number, 
the effect on the speed of the 
program appears to be ml. (You 
are probably aware that, m 
moving graphics programs, 
everything you get the com- 
puter to do from making an 
IF THEN decision, adding two 
numbers together, or raising 
one to the power of the other, 
to generating a random 
number takes time, and the 
more you get the computer to 
do before each subsequent 
frame of a moving graphics 
program is printed, the more 
slowly the graphics will move, 
and the more jerky they will ap- 
pear.) 

The last change we've 
made is in line 100. where 
FLASH is used to make sure 
the actual number of the score, 
and the number of shots 
reft, flash off and on, but the 
rest of the line does not. This is 
why [here are so many FLASH 
0 and FLASH 1 commands in 
that Ime. Leave any one of 
them out and the effect is ruin- 
ed. as you can easily see by 
deleting one of them and re 
RUNning the program. 

Looping the loop 

Apart from the colour changes 
we've discussed, the program 
is the same as the first listing, 
However, you can see that the 
few changes we have in- 
troduced have improved it 
considerably. We'll now con 
tinue with the improvements, 
by adding some sound, and 
getting the BORDER (the area 
around the picture, or PARER, 
area) to flash when a duck is 
shot. 

Enter Program 3, RUN it to 
decimate a few flocks of 
ducks, then return to the 
magazine for a discussion on 
the program. 

The new lines are 25 and 
35 which use the BEEP com- 
mand to create two loops of 
Sound before the program gets 
underway. As you know, the 
BEEP command has two 
parameters land parameters 
are the numbers, or 
arguments' which follow a 
command to set its limits) . The 
first number after BEEP def ines 
the duration of the sound, and 
the second one its pitch. 
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10 HEM DUCK SHOOT Program t 

20 LET SCORE =0 
30 LET SHOT 5 =15 
40 LET DK SL DF G 

FD FGG G 

50 LET flCROSS=15 
60 LET DOUN=l4 
70 PRINT AT 7,0; A* 

S® PRINT RT DOWN, ACROSS-l; " X 



Line 25 is a loop, using G' 
as the control variable The 
loop runs from one to 20. and 
each value of G is used in the 
second part of line 25 to create 
a tone, which because G is 
increasing rises rapidly. The 
duration parameter is set at 
.006 which is about the 
shortest sound I’ve found can 
be heard dearly. Line 35 pro 
duces another loop, this time 
counting downwards. You'll 
discover that different STEP 
sires produce quite different 
types of loop effects, and you 
may well wish to change the 
STEP size in both this line and 
*n line 2 5 



gram and hold your finger on 
‘F’ you'll hear the tone 
steadily decrease till the 
THAT S THE END OF THE 
GAME' message appears 
The next part of line 90, as 
you know, checks to see if 
your shot has hit anything 
(that is, it checks to sue if that 
particular element of the string 
A $ is not equal to a space), and 
if it finds that it is not a space 
(that is. that a 'duck' is there 
arid had just that instant been 
shot), the computer as well 
as increasing your score by 57 
BEEPs again, with a tone 
which, although different to 
the first one m the line, is 
related to the number of shots 



90 IF INKEY $ = **p *' THEN LET SHOT 
S=5HOT5-l ■ IF A$ < ACROSS) < > " “ Th 

EN LET SCORE =SCORE +57; LET fi$ fflC 
ROSSI a- " 

100 PRINT AT 0,0, “SCORE: “;SCOF 

E, "SHOTS LEFT : SHOTS;" 

1 10 IF SHOTS <1 THEN PRINT RT 1C 
. O . THAT * S THE END OF THE GAM 

E“ STOP 

120 LET ACROSS —ACROSS + lINKEYfs 
3 ’* ) - f INKEY* =" S" > 

130 LET A*=A*ta TO ) 

14-0 GO TO 70 



10 REM DUCK SHOOT Program 2 

IS PAPER 7: BRIGHT X: CLS : IN 

k a 

20 LET SCORE -0 
30 LET SHOTS = 15 
4.0 LET Af = "ZAB DK SL OF G 
FD FGO G 

50 LET ACROSS — 1 5 
60 LET DOUN = ,14 

70 PRINT AT 7,0; INK RND*6;fi$ 

30 PRINT AT DOWN, ACROSS-l; INK 



90 IF INKEY *-**F‘* THEN LET SHOT 
S=5HOTS-i: IF A* (ACROSS) <>" " TH 

EN LET SCORE -SCORE +57 ; LET A* IRC 

ROSS.' " 

100 PRINT RT 0,0; INVERSE 1; "SC 
ORE: FLASH 1; SCORE; FLASH 0," 

SHOTS LEFT: FLASH 1; SHOTS; FL 

ASH 0; " 

110 IF SHOTS ( 1 THEN PRINT AT 10 
, 0; " THAT'S THE END OF THE GAM 
E" : STOP 

120 LET ACROSS =ACROS5 + (INKEYS=" 
■3”) -{lNKEYf-"5") 

130 LET A*=A* t2 TO )+A*(l) 

14 -0 GO TO 7 Q 

10 REM DUCK SHOOT Program 3 

15 PAPER 7: BRIGHT 1: CLS ; IN 

"K. £ 

20 LET SCORE =0 

25 FOR G -l TO 20: BEEP . 003, G. 

NEXT G 

30 LET SHOT S - 15 

35 rufi G =50 TO £0 STEP -2. SEE 
P . 003 , G : NEXT G 

40 LET A* = *’ZAB DK SL DF G 

FD FGG G 

50 LET ACROSS = 15 
SO LET DOUN = 14 

70 PRINT AT 7,0; INK RND*6;A*. 
BEEP *0O3, (CODE A* i s2 
30 PRINT AT DOUN, ACROSS - 1; INK 
2;" X BEEP .003, ACROSS 

90 IF INKEY| = "F" THEN LET SHOT 
o«SHOTS-l; BEEP .05, 3* SHOTS. IF 
A* (ACROSS) <> “ " THEN LET SCORE =sS 

lORE+57: BEEP . 05 , 50 -SHOTS : LET 

AS (ACROSS) =’* V; BORDER RNDf7. BO 
RDER RND*7: BORDER RNDs-7 : BORDE? 



These two loops, however, 
are little more than window 
dressing', designed to produce 
a good starting effect The 
other BEEPs used, by contrast, 
are related to other things hap 

porting within the program 
when it is RUNning, You'll see 
that a BEEP line has been add- 
ed at the end of line 70- This 
takes The CODE (th® number 
which the computer uses to 
refer to the character being 
printed, so PRINT CHfl$ 65 
produces the letter A', whose 
CODE is 65) of the first ele- 
ment of the string AS (that is 
the element which is the fur 
thest to the left) and Creates a 
tone from this. The effect of 
this is to produce a short 'beep' 
just before a duck disappears 
off the screed to the )eft 
You'll see another BEEP 
command at the end of line 80 
This one is sounded every time 
the program cycles and. 
because as the variable 
ACROSS gets bigger the pitch 
of the note gets higher, you'll 
find that moving your 'X r 
across the screen to the right 
will produce a constantly 
higher tone; moving it to the 
left will lower the tone. 

trigger happy 

Perhaps the most interesting 
sounds are in line 90, firstly, 
you get a BEEP, which is 
related to the number of shots 
you have left, every time you 
touch 'F\ whether you hit 
anything or not. RUN the pro- 



left This means that if you 
have a successful shot, you'll 
hear first the tone [which falls 
with each shot fired \ from the 
first part of line 90, followed 
by a tone (which rises as the 
SHOTS variable is 
decremented) which signals 
that a duck has been shot And 
it you're not quick in taking 
your finger off the 'trigger' , 
you'll hear a third One . Or even 
more. 

The final part of line 90. 
which changes the BORDER 
colour four limes, rs — of 
course — only triggered if 
you've downed a duck. It has 
i he effect of the BORDER 
flashing very quickly id ran 
domly chosen colours, then 
revetting to white. The delay 
caused by including this flash 
is very short, and gives good 
visual feedback to back up The 
feedback from the BEEP to tell 
you that you've bagged 
another duck. 

What's for 
seconds? 

In the second part of this 
feature, I will be Introducing 
the concept of the user 
defined graphic and how to 
simply incorporate them *nto 
your programs, 

\ will be introducing two 
new and updated versions of 
the Duck shoot program, 
w h ich w 1 1 1 1 n elude usef de f i ned 
graphics as well as more than 
one line of ducks 1 Join me next 
issue . . , 



PRINT RT INMER5E 1; "SC 

ORE: FLASH 1; SCORE, FLASH 

g^OTS - EF T X / SHOTS; FL 

110 IF SHOTS <1 THEN PRINT AT 18 
, 0; ■■ THAT ' 5 THE END OF THE GAH 

E" : STOP 

120 LET flCn055=RCR055 + (INKEYS=" 
3 " > - ( INKEY * - "5 " ) 

130 LET A*~A*<2 TO >+A$tl! 

140 GO TO 70 
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HAVEN HARDWARE 
ZX PRODUCTS & JUPITER ACE 

SAE for details 4 Asby Road, Asby, Workington. Cumbria CA14 4RR, 

Prices include VAT and P & P 

Some of the products are also available from the following agents: 

THE BUFFER SHOP. 374A STREATHAM HIGH ROAD. LONDON SW16 
MICROWARE. 5 ST PETER S LANE. LEICESTER 

TRADE ENQUIRIES WELCOME 



ZX80 & 2X81 HARDWARE 

Repeating Key Module 

KIT £3 95 BUILT £5 95 

.Aj. reviewed by Popular Computing Weekly 

Inverse Video Module 

KIT £2 95 BUILT £4 50 
As reviewed by Popular Computtng Weekly) 

Keyboard! Beeper Module 

KIT £695 8UILTC8 50 

Keyboard Entry Module 

KIT £2 95 BUILT C4 95 

Input.- Output Port 

KIT £10.95 BUILT £14 95 

(Can be used with 16K RAM ana printer wiinout 

motherboard) 

Programmable Character Generator 

KIT £17 95 BUILT £24 95 

3K Memory Expansion 

BUILT tar only £12 00 

The most reliable memory expansion a va ladle 

Full-Size Keyboard with Repeat Key - The first 'tiL - r :i 

Built version plugs in KIT £19 95 BUILT £24 95 

£K Edge Connector 

23 -way Long gold plated pins £2 95 
ZX Spectrum version £3 5€ 



ZX SPECTRUM SOFTWARE CASSETTES 

Fruit Machine Colour graphic representations of fru i!s 

Including HOLD and GAMBLE £4 95 

Solitaire 

Alpha-Numeric move entry £4 95 

Patience 

The popular card game i, cheat proof) £595 

Mancala 

The African Logo Game £5.95 

REPULSER 

Repel me alien invasion £4 95 

NEW JUPITER ACE INPUT'OUTPUT PORT 

KIT £14 95 BUILT £19 95 



BOOKS 

Cambridge Collection 

(30 ZXBi Programmes) £4 95 

Cambridge Colour Collection 

(20 Spectrum Pvogra mmes) £ 6 95 

Casselte for Spectrum Programmes 

£2 95 



Fed up with your ZX81 Programmes? We will pay £2 00 for any ARTiC, BUG-BYTE, QUICK SILVA Programmes. 

NB. These MUST be the original cassettes with instructions. 

We will also make offers tor secondhand computers and hardware. 

WE ALSO STOCK A LARGE RANGE OF RESISTORS, CAPACITORS. ETC. 



Access Card Orders Accepted 
Ring 094 686 627 
(24 hr. ANSAPHONE) 

STOP PRESS!! 




JUPITER ACE £89 95 



ZX SPtCTRUM input /output port The kit Cl 1.95. Built C 15.95 Plugs onto the back of the 
spectrum doesn't require motherboard (Uses BASIC in and out commands! 
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part one 



Simon 

Goodwin 

of 

Hereford 
unveils an 
excellent 
program 

forthe48K 

Spectrum. 
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If you've ever wondered how 
your ZX Spectrum works. Spec- 
tram on (the Spectrum monitor) 
will make it easy for you to find 
Out. This program will print or 
display the contents of ROM or 
RAM in numeric, character or 
assembly language form. Ad- 
dresses may be entered in 
decimal or hexadecimal, and the 
user may select the base used 
for output. 

Spectramon will run on a 
48K Spectrum with or without a 
printer. The disassembler option 
has been written with the fail- 
ings of ZX80 and ZX01 pro- 
grams in mind unlike other 
published listings it will handle 
all 634 standard Z80 instruc- 
tor! codes, using the Standard 
mnemonic names and formats 
devised by Zilog, the firm which 
designed the Z 00 processor us- 
ed in the Spectrum 

ZBO instructions 

The ZBO instruction set is the 
most complicated of any 8 -bit 
microcomputer. The Z60 pro- 
cessor was designed by a group 
of people who left Intel, the firm 
which makes the 8060 pro- 
cessor, to set up Zilog The Z80 
will execute any of the instruc- 
tions of an 8080, plus a large 
number ol extra ones 'tacked 
on* by Zilog. This approach 



meant that programs written to 
run on an 8080 would also run 
on a ZBO without changes New 
programs could then be written 
usmg the added facilities of the 
Z8Q. That was how many early 
Z80 programs were produced 
The BASIC interpreter used on 
the TRS-80. for instance, is 
substantially an 8080 program 
even though the TRS-80 has a 
Z80 processor. Only the display 
and keyboard routines contain 
Z80 instructions since they 
were the last to be written. 

Sinclair BASIC is written us- 
ing the full features of the ZBO 
processor. Zilog added instruc- 
tions to handle fast moving and 
searching of tables in memory, 
extra registers (internal storage) 
and instructions to icnrease the 
number of things that could be 
done with the original 8030 
registers. They wanted to more 
than double the number of 
possible instructions, but there 
was a problem — Intel had 
decided to use a single byte (8 
bitsl to store the instruction 
numbers for the 8080, and 
most of the 2 56 possible 
numbers were already in use. 

Zilog got around this by giv- 
ing four instruction numbers 
special meanings in struct ions 
with one of those numbers 
would carry out a certain 'class' 
of operation, and the next byte 



would explain the operation re- 
quired in detail. In theory, that 
gave Zilog plenty of possible 
numbers 252 losing the re- 
maining one-byte values) plus 
1,024(4 * 256) if they were to 
use eii of the possible two-byte 
instructions. In practice, they 
only used 694 of the 1,276 
possibilities, but that's still a 
very large number of instruc- 
tions for an 8 -bit Computer! 

If you consult Fig. 5, you will 
see the standard Z80 mnem- 
onics listed The prefix byte 203 
is used to generate add-on in- 
structions for bilwise' opera- 
tions — instructions which 
manipulate or test binary digits. 
The prefix byte. 221* indicates 
that the next instruction is an 
0080 one, which would use 
register pair HL but must now 
use register IX instead. 
Likewise, the prefix, 253, in- 
dicates that iy should replace HL 
in the next instruction. If HL was 
in brackets in the old 8080 in- 
struction (as in LD a. IHLJ) then 
the Z60 version allows an offset 
to be applied to IX or IY before 
use this is specified in an extra 
byte after the end of the 8080 
instruction, Finally, the prefix 
2 3 7 is used to indicate that the 
instruction following is one of a 
group of miscellaneous Z8Q 
add-ons. 



Monitoring the 
situation 

If all this sounds very com- 
plicated you've probably realis- 
ed why a monitor is a useful pro- 
gram Spectramon will auto- 
matically convert sequences hke 
'EDH 7BH 3DH 5CH' into th* 
mnemonic, LD SP, 1236131 
The EDH told Spectramon that t 
was a miscellaneous ZBO add- 
on instruction (EDH is 237 
decimal). The 7BH corresponds 
to LD SP, (some address), and 
the 3DH 5CH corresponds ts 
the value 23613. To check 
that, convert 3DH and 5CH to 
decimal then add the first result 
to the second (multiplied to 
256), It's an awful lot simpler to 
let the computer puzzle that out 
than it is to work it out for even 
instruction by hand. 

Of course, you may thirn 
that LD SP, (23613), is just as 
baffling as EDH 7BH 3DM 5CH 
- in which case, you'll have to 
learn a little about Z80 machine 
code before Spectramon 
becomes useful to you. Before 
you can investigate the ROW of 
a computer, you do need to 
understand the computer 
language in which it was written 
— assembler, in most cases. LD 
SP, (2 36 1 3) is an assembler (or 
'assembly language' or’ 
"machine code') command. H 
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you don't understand 
assembler, please don't throw 
this article away! It will take you 
no longer to learn assembler 
than it did to learn BASIC (it 
should be just as much fun tool 
and you can come back to Spec- 
tramon when you know more. 

Infgct, the instruction LD SP. 
12361 3] has a very simple pur- 
pose — it tells the computer to 
put the number in address 
23613 »nto the register called 
SP 1 . If you consult the Spec- 
trum manual you will find out 
that 23613 is the 'address ol 
sern on machine stack to be us 
ed as error return', which tells 
you that the instruction is part of 
the ROM error -handler. Using a 
disassembled listing and the 
table of System variables' in 
chapter 26 of the manual, you 
can trace your way through the 
ROM, finding out what each 
section does. 



using the program 

Spectramon takes about 1 5 
seconds to set itself up when 
first RUhf. During this time, it is 
building a table of instruction 
codes for the disassembler, and 
once that is complete, the menu 

ol commands will appear Figi ire 
1 shows this display. 

To quit from the monitor, 
type followed by Enter. This 
returns you to ZX BASIC. If you 
wish to disassemble a program 
in RAM or ROM , then you should 
type 'D' followed immediately 
by the address at which you 
want to start . Addresses may be 
entered to Spectramon in 
decimal or He* — if you want to 
disassemble from address 1 26 
(decimal), you could typeDI 26 
or D007EH or D7EH leading 
zeros are optional and If you 
enter more than four He* digits, 
only the last four will be con- 
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COMMANDS 

o Return to zx basic. 

D^addrebS) Difdssembte Pro^raw 
Headdress > Numeric dump memory 

R<addre»i> «SCI1 drip lay . 

p Printer option (now ON } 
o Base selection (now hex j 

fig t The various option $ offered hy Spectramon 



007E 


21D0FE 


LD 


HL .FED0H 


0031 


00 


DEC 


C 


008S 


CQ 


RET 


z 


0033 


FE10 


CP 


13H 


0065 


DB 


RET 


c 


0006 


FE10 


CP 


16H 


0000 


□ F 


GCF 




0009 


D0 


RET 


C 


009R 


33 


INC 


HL 


003B 


FE 16 


QP 


16H 


000 P 


3601 


OR 


C . 009051 


008F 


33 


INC 


Mi_ 


0090 


37 


scr 




0091 


225U6C 


LD 


15C5DH) , 1 


309d 


C9 


RET 




30 95 


BF 


CP 


P 


0036 


53 


LD 


D ,J> 


009 7 


4E 


LD 


C . IHLI 


0090 


C4.1 94E 


CALL 


NZ , 4E43H 


0090 


46 


LC 


C .E 


0U9C 


45 


LD 


& . L 



0O96H 


S3 


4E 


C4 


49 


A E 


4C 


45 


59 


909EH 


P4 


50 


C3 


4-6 


CE 


5 3 


4F 


4 9 




4E 


D4 


S3 


43 


63 


45 


45 


4 E 


QftftEH 


P4 


4 1 


54 


54 


DP 


4 1 


04 


54 




41 


ca 


56 


41 


40 


R4 


43 


IF 


O0BEH 


44 


CB 


56 


41 


CT 


4C 


45 


C F 


00C6H 


S3 


45 


CE 


43 


4 — 


D3 


54 


4 1 


00C-EH 


cc 


4 1 


S3 


CE 


4 1 


4 3 


03 


4 1 


0006H 


Ed 


CE 


4C 


Cfe 


45 


S3 


DO 


49 


00OEH 


45 


04 


S3 


51 


02 


53 


47 


CE 


00EOH 


4 1 


42 


t>3 


50 


45 


4 6 


CE 


4 9 


00EEH 


CE 


55 


53 


02 


S3 


54 


S2 


A 4 


00FSH 


43 


4 3 


52 


04 


4E 


4F 


04 


42 


OOFEH 


49 


CE 


4F 


D2 


4 1 


4E 


C4 


3C 


O106H 


PD 


3E 


ED 


3C 


EE 


4C 


49 


4E 


3 J SEN 


C5 


54 


48 


45 


CE 


54 


CF 


53 


01 16H 


54 


45 


D0 


44 


4 3 


4 t> 


20 


4 6 


011EH 


CE 


43 


41 


04 


46 


4F 


53 


40 


0 I£6H 


41 


D4 


40 


4F 


56 


C5 


45 


52 


OUEH 


4 1 


53 


CS 


4F 


53 


45 


4E 


20 


0 136H 


f13 


4 3 


4C 


4F 


53 


45 


20 


A3 






Fig. 3 . Ttw first screenfuH output to the printer from N 1 50 
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0PR6H 

O0B6H 

OOC6H 
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0U6H 
0156H 
0166H 
O 1 76H 

aise-H 

*196H 

01R6H 

0IB6H 

01C6H 

01D6H 
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SPECTRUM UTILITY 




sidered. If a meaningless ad- 
dress is typed (such as D, DFF, 
O') 23456 or D 1 1 then thecom- 
mand will be ignored. 

The disassembler displays 
the contents of memory one 
screenful! 121 lines) at a time. 
Figure 7 shows a disassembly of 
the first screenful! of the Spec 
trum ROM The left-hand col- 
umn shows the address of the 
instruction, ft is followed on the 
same line by a hexadecimal 
representation of the instruc- 
tion, and then the assembly 
language text. After 21 lines 
have been displayed:, the pro- 
mpt More'' (Enter No)' willep 
pear. Press any alphabetic or 
numeric key and the listing will 
continue on a new screen. Press 
the Enter key to return to the 
menu . 

After each line is displayed, 
the program checks to see 
whether or not a key has been 
pressed The Space key pauses 
the display, which will continue 
when any alphanumeric key is 
pressed The Enter key causes 
disassembly to cease and the 
menu is displayed. 

Magic numbers? 

The third option allows display 
of the numeric contents of 
memory. Although the dis- 
assembler does this, it only lists 
between one and four bytes per 
line {depending upon the in- 
struction). The N command 
allows eight bytes to be listed on 
each line of the display. A start 
address may be specified in Hex 
or decimal , just as for the D com- 
mand. 

The N command is useful for 
displaying the contents of tables 
used by a program or the ROM 
Type J N1 50' to see the Spec- 
trum reserved word table. That 
is where ZX BASIC stores the 
spellings of words such as 
PRINT and RETURN. The words 
are stored in a modified version 
of ASCII code the last letter of 
each word has 1 28 IBOH) add 
ed to it, ro make it easy for the 
ROM routine which displays 
words to find where each one 
starts and ends. 

If you found the numeric 
representation of the BASIC 
words rather hard to follow, you 
can use the command A1 50 to 
display the reserved word table 
in character form. The com- 
mand uses 7 bit ASCII values, 
so that letters with 1 28 added 
to their code still print out cor- 
rectly. To avoid changing col- 
ours or moving the Cursor unex 
pectediy, the ASCII output 
routine displays control 
characters ithose with a code 
less than 32) as full stops. 

You can use the Space and 
Enter keys to control listings 



Hfl- 


700 As3«mblor 


- after CB 


- #f1*r ED 


Hbjc 


ZBO Assembler 


- iftar GB 


alltr £0 


00 


not) 


he b 




4A 


Id C.d 


tHT I d 


jdc nl.be 


01 


k“f b e NN 


rtc c 




4B 


Id e r e 


bt 1,e 


k ) be. INN) 


02 


1(1 (be) a 


He d 




4C 


Id qM 


bit 1 h 




03 


me be 


He e 




40 


Id C . I 


bil 1.1 


reti 


04 


me b 


He fl 




4E 


id c,m 


bi i i m 




05 


dec b 


He ! 




4F 


Id c,a 


bii l.a 


Id r.a 


« 


Id b ,N 


He (Ml 




50 


KJ d.b 


bit 2,b 


m d.icl 


07 


rlca 


He a 




51 


id d,c 


bft 2.c 


oul Id.d 


m 


pm at.af 


ttc b 




52 


Ed d B d 


bl 2,d 


sbe hl.de 


09 


add hi be 


m c 




53 


Id d.e 


bif 2 e 


Id 1NNl.de 


0A 


id a. ft cl 


m d 




54 


y d,h 


bit 2,h 




03 


dec be 


rrc e 




55 


Id dj 


bit 2,1 




0C 


me c 


ffC h 




56 


Id d.Chl'i 


Mi 2M\ 


im 1 


00 


dec r. 


irt i 




S7 


id d.a 


bi 2,a 


W fl.' 


SE 


Id e.fsi 


fic I'hlj 




58 


Id e b 


bi 3,b 


in e,fe) 


O* 


rrca 


Itc 3 




59 


Id e,c 


bi 3.c 


out lc),e 


10 


djnz 01 S 


H b 




6A 


Id e.d 


bi 3,d 


adc hl.de 


n 


Id de.NN 


ric 




58 


W e.e 


b! 3,e 


Id d«.{NN) 


12 


fd 4de).a 


fl d 




5C 


id s r h 


b! 3.h 




13 


me de 


fi e 




50 


id eJ 


bn 3,1 




T4 


me d 


ft h 




5£ 


kJ e.ihi) 


bit 3JWI 


im 2 


15 


dec d 


d l: 




5f 


y e.a 


bit 3,a 


Id fl.r 


T 6 


id d.N 


ti fhl) 




60 


id h,b 


bit 4 b 


in h,(d 


1? 


tia 


ri a 




61 


Id h,c 


bl 4 c 


oui tal.h 


\B 


ar PIS 


rf t> 




62 


Id h,d 


toil 4d 


sic hl.hi 




add hide 


rre 




63 


id h,e 


t»l 4.e 


)d (NNi.hi 


rA 


id a.tdtei 


if d 




64 


Id h,h 


bti 4.h 




IB 


dec de 


rr e 




65 


id n} 


bl 4 1 




1C 


me e 


rr h 




66 


Id h,(hSt 


bit 4 jtiii 




10 


dec # 


nr 3 




67 


id h a 


bii 4. a 


trd 


IE 


kl e.N 


rr IMS 




60 


yi.b 


bit 5.b 


in Uc> 


IF 


ra 


rr a 




69 


sd l,c 


bT 5 e 


out 1c).l 


20 


jf ni.DlS 


sla b 




6A 


W id 


bt 6.d 


adc hi. hi 


2T 


Id hiNN 


sla c 




60 


id l,e 


bl 5 e 


Id M.INNl 


22 


Id CNNi.h 


&ia d 




6C 


kJ f> 


bt 5h 




23 


iflHj hi 


da e 




6D 


id M 


bi 51 




24 


inc h 


sia h 




6E 


id i(Nt 


bt S.NI 




26 


dec h 


1 




6F 


id i r e 


bi 5,a 


rid 


26 


id h.N 


ste (hit 




70 


d (hil.b 


bi 6.b 


m f.ld 


27 


daa 


sJa a 




7T 


d lhlf r c 


bl 6,c 




2a 


jr ji.OIS 


$ra b 




72 


Ed shii.d 


b! 6.d 


sbe w.sp 


29 


add hJ.hf 


sra c 




73 


id itiiU 


bt 6 e 


Id INNi.sp 


2A 


l<J hl.lNNl 


sra d 




74 


id ihiLh 


W 6.h 




2B 


dec hi 


sra a 




75 


kl m.\ 


bt 8,i 




2C 


me 1 


sre h 




76 


hart 


bt 6. (hit 




20 


dec l 


Sr a 1 




77 


Id Ehll.a 


bt 6 a 




2£ 


id i N 


sra (hit 




78 


Id a b 


bl 7.t 


m a. let 


2f 


cpl 


sr* a 




79 


id a.c 


bi 7.e 


oui (cl a 


30 


|i fic.DIS 






7A 


Id a.d 


bi 7.d 


adc m.se 


31 


Jd se.NN 






7B 


Ed a.e 


bl 7,e 


Id so INN'- 


32 


id iMNl.a 






7C 


id a .h 


hit 7 h 




33 


me s p 






7D 


Id a \ 


bi 7J 




34 


me (bjj 






7E 


id (Uhl) 


bt 7jhll 




36 


dec m 






7F 


Id a a 


bt 7. a 




36 


Id (hll.N 






00 


add ab 


res O.b 




37 


sef 






81 


odd e.c 


res 0,c 




30 


if c.OSS 


srl b 




02 


add a . d 


res 0,d 




39 


add hl.ap 


srl c 




83 


add a.e 


res 0.e 




3A 


sd a.INN) 


srl d 




84 


add a,h 


res 0,h 




3B 


dec $p 


sr! e 




05 


add a I 


res 0,1 




3C 


me a 


srl h 




86 


add a Ibii 


res fljhli 




3D 


dec a 


Srl J 




87 


add a . a 


res 0,a 




3E 


id a,N 


srl: (Ml 




88 


adc a.b 


res i,b 




3F 


cd 


sr l a 




09 


adc a.c 


res 1,C 




40 


id b,b 


bit 0 b 


■n 8.1c) 


8A 


ade a.d 


res 1 d 




41 


Id be 


bit 0 c 


out tcl.b 


88 


adc Li.e 


res 1 e 




42 


id b,d 


Ml 0 d 


sbe hl.be 


BC 


rote -*.h 


fes l f h 




43 


Id be 


b! 0.e 


Id iNNl.bc 


BD 


adc a. 3 


ies l j 




44 


Ed b,h 


bl O.h 


neg 


0E 


adc a.Jhlji 


res l^hlj 




45 


»d b r i 


bt @.l 


retn 


BF 


adc a.a 


res 1,a 




46 


d b.jhl) 


bit Q.NI 


im fl 


90 


sub b 


res 2 b 




47 


id b,a 


bit 0,a 


rd r. a 


91 


sub c 


res 2.C 




48 


Id e,b 


bit 1 Jb 


in c.(C) 


92 


sub d 


res 2,d 




43 


id c.c 


bl l,c 


out (C).C 


93 


sub e 


res 2.e 





90 
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ZBO Assembler 


after C B 


- fifltf ED 


Hi* 


Z80 A^swnblsr 


— vftBf CB — aft** ED 


M 


sub h 


re$ 2.h 




DO 


nc 


set 2,b 


% 


sub l 


f*£ 2 J 




PI 


pop de 


m 2.c 


96 


sub m 


*e§ 2m 




D2 


gp nc.lMN 


sei 2.d 


91 


sub a 


res 




□3 


oul lNi.a 


set 2,e 


38 


stoc i.b 


res 3.0 




D4 


call ftc.NN 


set 2,h 


99 


sbt « 


fes 3,C 




D5 


push cfe 


set 2J 


9 A 


SlK a,d 


res 3.d 




D6 


sub N 


J.rnrr 


SB 


six ae 


res 3 r e 




D7 


fST 16 


sel 2,a 


SC 


sbc 


res 3 r b 




DS 


ret e 


sal 3.P 


90 


she ft.1 


res 3J 




m 


ex* 


set 3,c 


BE 


sbe a.ihli 


res 3.(nij 




m 


IP c.NN 


sal 3.4 


3F 


ibc a.a 


f« 3. a 




D0 


in e.ihfi 


set 3,e 


AC 


ana b 


res 4,b 


tdi 


DC 


can c Nfv 


set 3.ri 


A t 
A2 


and c, 
and d 


res 4.0 
res 4.d 


Cpi 

(fU 


DD 


preiimes i^siruc; 
tions us-ng m 


sel 3,1 


A3 


an d e 


res 4 e 


qyf« 


DE 


Sbc a CNJ 


s*i 3.mn 


A4 


and h 


res 4.h 




DF 


fSt 24 


sel 


Afi 


and 1 


res 4,1 




£0 


ret pc 


sel 4„b 


Afi 


and put 


f££ 4,1'hlj 




El 


pop N 


sel 4x 


A7 


and a 


*es 4 a 




12 


jp po.NN 


sal 4 4 


AB 


Kpr b 


res 5,b 


m 


E3 


e’i ispl.bl 


sei 4 e 


A9 


*S0f c 


res 5x 


cpd 


E4 


call po 


sei 4 n 


AA 


■kc tr d 


res 5,d 




E5 


push hi 


spI 4J 


A3 


xoc e 


tes 5.e 


wild 


m 


a rd N' 


sei 4 Ml 


AC 


nor h 


res 5.n 




E7 


r$t 32 


sei 4. a 


AD 


nQf 1 


res 6J 




EB 


ret pe 


sei 5,t> 


A£ 


■or mh 


res $ mu 




E9 


iP W 


sei 5.c 


AF 


mt a 


res & a 




t A 


a f: p<^.NN 


sei S.d 


30 


Of 13 


res 6.b 


id'T 


EB 


e* de W 


set 6.e 


31 


Of c 


res 6 c 


cpir 


EC 


call pe.NN 


set 5,d 


3? 


■Or d 


res 6 4 


*n*f 


ED 




sal 5J 


33 


or a 


es 6 e 


or>t 


EE 


*or M 


sei S.fHi 


BA 


qr h 


r(TS 6 n 




EF 


rSI 40 


sei 6.a 


BS 


Of 1 


res 6.1 




F0 


f ei p 


set 6 b 


86 


□r (h|| 


res 6. mil 




FI 


pop a 1 


set 6x 


3? 


or a 


res 6 a 




F2 


IP p.NN 


set C.d 


38 


CD b 


res ?.& 


ktdr 


F3 


4 


sal G_e 


99 


epo 


ies 7,c 


cpdt 


F4 


can p hM 


sei 


BA 


cp 4 


tes 7 d 


■ rdf 


F5 


push ai 


set 6,1 


98 


cp e 


res ?.e 


old' 


F6 


CH N 


set 6.1N> 


3C 


cp h 


res ?M 




F7 


rsl 48 


set 6 a 


ID 


CP 1 


res 7,« 




fb 


r el m 


set 7.P 


3E 


cp mu 


res 7m 




F9 


Id sp.hi 


sei T.c 


Bf 


CP a 


res 7 a 




FA 


jp fn.M-^ 


set 7 a 


CO 


ret nz 


s* 1 : 0 b 




F0 


Dl 


set 7.e 


CT 


POD be 


sec 0 c 




FC 


call m.NNi 


set 7,h 


C2 

C3 


IP n z W 
IP NK 


sec 0 d 
sec O e 




FD 


prefixes mstryc 
hpns ys-ng «y 


set 7,1 


Gt 


car iv.M-j 


sec O.h 




F£ 


cp N 


sal 7,(hij 


C5 

C6 

C7 

Cl 

C9 


PuS* be 
add rj N 
rsl 0 
wt t 
m 


set 0 i 
sec O m 
se c 0 a 
set i b 
set lx 




FE 


fst 66 


sei 


CA 

CB 

cc 

CD 


p z.NN 

can /.NN 
caU KK 


set i d 
set i e 
set 1 n 
sec tj 




5- eomptet$ Spectrum H&a code* h 

thmir cor responding assembly f&nguage 
mnemonics As CGnmtn Z8Q instructions */# com- 
pounds starting wtih C8h or EBh, the two tight 
bond columns give these These tables heve been 


CE 

CF 


T51 6 


set 1 v (hl| 
set l a 




reprinted from Appendix A of the Sinchtr Spec 
Uum menus!. 



Output by commands N and A, 
lust as you would for a 
disassembly. Every 2 1 lines the 
More? lEnier = No)’ message 
will appear before a new screen 
« started 

The final two commands 
don t output anything 
item selves, but they do change 
the out pui which the others 
generate. When you first RUN 
Spett'amon, the message 'P 
Punter option fNow ON)’ ap- 
pears. Type the command ’P' 



followed by Enter and the 
message will become P Punter 
option l Now ON}', If you then 
display memory contents (using 
A, N or Dl the information will be 
sent to the printer as well as the 
television. Once you've finished 
printing, press Enter to stop the 
display and then use the com 
mand P to switch the printer op 
tion off again. 

Notice that the printer routine 
does not output any lines until 
an entire screen-full has been 



generated In fact, it deliberately 
avoids using the LPRINT state- 
ment to send each line to the 
printer. Instead it uses COPY, 
the ZX BASIC command which 
sends ail of the text on the 
screen to the printer That’s 
because it is almost twice as 
fast to build up a full screenful! of 
data and then print it using 
COPY than it is to use LPRINT 
for each line as it is generated. 

The printer can't slop and 
start very quickly and conse- 



quently the LPRlNT statement is 
much slower than COPY — the 
primer must rev up and slow 
down 21 limes {once for each 
line) instead of just once In fact, 
the printer always outputs the 
last line Of a group at half Speed . 
to make sure that everything 
faffs m the correct place when it 
stops. As far as it is concerned 
each L PRINT is the last line of a 
group (when there's less than 
33 characters being printed) 

Base choice 

The final option allows the user 
to select the base in which 
numbers are output by the pro 
gram. Sometimes it is useful to 
have numbers printed in decimal 
(for example, when refenng to 
addresses mentioned in the 
Spectrum manual] and some- 
times hexadecimal is more con- 
venient (when displaying ad- 
dress tables or working out jump 
offsets]. Type the commend B' 
to change the output base. 
When you first run Spectramon 
it will be Hex (hence the display 
r B Base selection (Now = HEX)') 
but you can switch it to decimal 
with the B command. If you 
wish to re -select Hex output 
later you can ’toggle' back by 
typing B’ again. 

If an unknown command is 
entered, Spectramon will ignore 
it. If it is called upon to show the 
contents of non-existent 
memory (past address 6553 5 i 
it will display the message 'End 
Of Memory’. If the end of 
memory is encountered while 
the program is half-way through 
processing a line of numbers or 
ASCII characters, it will fill the 
rest of the line with zeros or 
spaces. 

If you have to stop the 
monitor for any reason by typing 
Break (perhaps because your 
desk has melted from under the 
Computer or the ZX printer is 
strangling itself I you can re-start 
Spectramon by entering GO TO 
200 after the panic is over So 
long as you’ve not typed LOAD. 
CLEAR or NEW m the meantime, 
the menu will appear immediate 
ly (without the 1 5 second wait 
for table set-up) and the current 
base (Hex or decimal) will be 
preserved. 

The next byte . . . 

The second part of this article, 
complete with program listing 
for Spectramon, will be publish- 
ed in the June/ July issue of ZX 
Computing, In the meantime, if 
you can’t wan to try out Spec- 
tramon for yourself, a tape of 
the program is now available 
from ASP Software priced at 
£5.93. For more details, check 
out the advertisement 
elsewhere in this issue. 
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ZX81 CAME 




Fifteen year old Timothy 
Parnell of Ipswich has 
contributed two great 
programs for the 
unexpanded ZX81. 



star is given by the star turning 
to inverse video The program 
ends if you fail to hit a star 
You set the difficulty of the 
game yourself at the beginning 
of the game; rf you input a 
value below 1 5, the game is 
very hard indeed 1 ' The difficulty 
is calculated in the FOR... TO 
loop in line 50 

Missile launcher 

In this program, you control a 



ground-based missile launcher 
with which you can fire missiles 
at oncoming alien attackers. 

You can move your missile 
launcher using the 'IN' key logo 
right and the M’ key to go left 
The T key is used to launch 
the missile You can cheat by 
holding the J 2' key down all the 
time as you move, but this will 
show up at the end of the game 
when the number of shots you 
took is displayed 



The game can be altered so 
that the missile rises at a faster 
rate, This is done by changing 
(me 1 50 to read: 

150 IF B< = 19 THEN LET 
B-B 2 

If you make this Change, you 
should also alter line 70 to read, 

70 IF B< -0 THEN LET 
B ^ 20 



When RUN. this program 
displays a target and a ran 
domty placed star near the cen- 
tre of the screen. You mu$i 
then, using the N" key to move 
left and the M' key to move 
right, position the target so that 
the star is in the middle of it, 
Pressing the 'X* key will then 
fire at the star. 

Confirmation of a hit on the 



Target 
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5 LET 5 — © 

10 LET X-15 
20 LET 2=0 
30 LET V =0 
40 LET B -20 
SB PRINT RT 

60 PRINT RT 0 + 1, Xl "A" 

70 IF B=0 THEN LET B=20 
30 PRINT RT Y,Z-1; 

90 LET 2=Z+i 

100 IF Z=31 THEN LET Y=Y+5 
IF Z =31 THEN LET Z=0 



110 



120 IF INKEV$ = "IT’ THEN LET X=X- 



130 IF INKEY * = ”»■* THEN LET X=X7 



140 IF INKEY * = ’*Z" THEN LET 6 = 19 
145 IF INKEY$=”2" THEN LET S=S+ 



150 IF B<=19 THEN LET B=B-1 
^160 IF Y=ae RND Z-X THEN GOTO 2 

170 IF X=Z RND B + 1 =Y THEN GOTO 
300 

180 CLS 
190 GOTO 50 

290 PRINT RT IB/6; "RLIEHS HR'. IE 
LRNDED " 

293 STOP 

300 PRINT RT 10.0; YOU HIT TH 
E RLIEN IN ";S;” SHOTS" 



A sample screen dump from 
tte program, MisSfte launch#/ 



JL 



5 PRINT "INPUT DIFFICULTY" 

6 INPUT D 

7 CLS 
10 LET 

30 LET X~10 
30 LET Y = 10 
4 0 LET U = XNT (RND#£d) 

SB FOR T =1 TO D 

60 PRINT RT X,Y; " I " ; RT X+4,Y 

; ■■ I " ; RT X+2,Y+2; " - ";RT X*2,Y 

-Si” - " 

100 LET Y=Y+ (INKEY $ = "H‘ , ,i - fINKEY 
$ = **N") , n „ _ 

120 IF INKEY$s"X" RND Y+2*U+1 T 
HEN GOTO 160 

130 PRINT RT 12,V; “* M 
140 NEXT T „ 

150 PRINT RT (3,10, "YOU HIT 
153 STOP _ 

160 PRINT RT la^/'D 

170 LET S-3+1 
130 PRUSE SO 
135 CLS 
190 GOTO 20 



";s 



YOU HIT 3 



4 sample screen dump from 
the prog r dm, Target 



a FONTANA OMWAi 

BETTER PROGRAMMING FOR YOUR 



SKCTRUM 



s 



ANDZX81 



S. ROBERT SPEEL 
Consultant Editor: Urn Hartnell 



*Over 40 programs, ranging 
from the simple to the complex. 



* Includes highly original new 
games such as Hero Maker, 
Alien Descender, Vapours on 
Venus, Asteroid Belt and 
3-D Maze. 



* Special features include PEEK 
and POKE, String Arrays and Low 
and High-resolution Graphics. 



* Only £2.95 



Available from all good bookshops as well as from 
Fontana Books. Cash Sales Dept., G.P.O, Box 29. 
Douglas. Isle of Man, British Isles, (Add lOp for 
postage in U K.) 



j 
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MCMLXXtX Wall Disnuy Productions 




SPECTRUM CAME 



Asteroids ahead 



steer your spacecraft clear of 
the asteriods in this exciting 
game from Mr Bish of Exeter. 




There you are. a lonely 
spaceship floating through 
space, when Suddenly your 
peace is shattered by a swarm of 
asteroids bearing down on you 
at a great rate of knots You can 
manoeuver your craft left using 
the 5' key or right with the '0 J 
key. You also possess an energy 
field which you can use to 
deflect asteroids you cannot 
avoid, but beware of running out 
of energy - the energy field has 
only a limited strength and a 
short range 

User defined graphics have been 




used in this program for the 
asteroids, th 
the spacecra 
sions. They are set during the in 
rtial display, thus not causing an 
embarrassing pause during the 
game. 

Logic lines have been used 
within the program. Th 
well-known example of these 
are present in line 50, but you 
may like to study the less 
popular conditional GOTO used 
in line 405, Also, the use of 
ATTft to detect the presence of 
a white asteroid in the path of 



It should also be noted that 
the capital letters within quotes 
in lines 62, 100 and 400 are 
user defined graphics and as 
such should be entered in 
Graphics mode, 
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SPECTRUM CAME 




I BORDER 1 ; PfiPER 1 : CL& : IN 

K 7 . PRINT RT 0 , ©; rLA 3 H 1 ; "fi?Tr 
ROJOS AHEAD.***: PRUSE 100; PRINT 

flash 0; ' * ” steer your space crar 
t through the swarm of aster oi 
di" ' '"Press S for Lett or 6 for 
Ri^ht . " ' '“Press 0 to activate yo 
ur c r a f t * sen e ry y Screen to destr 
oy »sUroidi you cannot a 

voiu- "But ccuflHE - the Screen 
has only a short range and you ha 
we only 5 energy units left” " 
toui craft wilt disintegrate 
after S hits (wings =1, body =2 ) - 

HuU LONG CRN fOU 5 URUIUE? ” ; 

GO SUB © 000 : PRINT ' " Pre 

iS 6 to Starr: PAUSE 0 : LET b = 0 

10 INK 0 : CL 5 ; LET t= 0 : LET p 

=5 LET l* IS: LET Hat: LET f =6 

50 POKE 23692 , 255 : LET Ist+IIN 

KEYt = ” 8 ” AND L < 29 ) - t INKEY$ = " 5 " R 
ND t > 0 ) IF INKEY* ***©■• THEN LET 
r = f-l: IF f >0 THEN PRINT RT 8 , 1 , 

INK 6 , ”POR": GO TO 84 

62 IF XW*Ey.*=** 0 * a THEN LET f:.f- 
1 IF f >0 THEM PRINT AY 3 ,i, IHK 
6 , “PGR" 

64 IF ATTR ( 8 , 1 * 33=15 OR RTTR 
( 6 ,tt=lS THEN LET P= P -1 

66 IF RTTR ( 8 , 1 * 13=15 THEN LET 

P =P -2 

67 IF p<l THEN GO TO 4 O 0 

100 PRINT RT 7 , 11 ;" ", RT 

1 , *": PRINT . PRINT RT 7 , L ; 

6 , ”S", INOER 5 E 1 , p , INUERSE 

LET t=t+I LET l 1 = 1 ; PRINT RT 
2 1 , RND * 31 ; INK 7 ;CHR$ (RNDill + i 
44-) AT 21,RND#31; 0HR4 tRNB*ll+14 
43 GCj Tu S 0 

400 FOR n=l TO 3 ; PRINT RT 6,11 
1 ,” ", AT 7 , 11 , INK 2 ; “ H “ ; RT 8 

, 11 .” ** ; PROSE 2 : PRINT RT 6,1 

1 ; INK 6 j"O 0 U ,, ;RT 7 , 11 , "N 

fl,ll,"POR": PAUSE 2 NEXT 

n =6 TO 6 PRINT RT n,tl; 

NEXT H 

402 CL 5 : IF ba»13 THEN 

t -13 



21 , 3 
INK 

0; "T 



N " ; RT 

n ; FOR 



LET 6 = 



403 INK 7: IF e <b THEN LET e=b: 

PRINT RT 0 , 0 , "You have beaten t 
he best ever score. Enter the 

HAL L OF FANE Pf«SS the two Ue 

Iters of your initials”; LET n 
FOR n =1 TO 2: PAUSE O: LET 

n 4=n $ + INKEY 4 *” : NEXT n : CL 5 

405 print ; ■* 5co r e = t -13 , "Be 




it Score*"; b' Best ever Scor 
e=” i: PRINT FLASH 1, e; M by ",nj 

FOR n-1 TO 150; NEXT n: PRIM 
T FLASH 0," Press p to play ay 
a i n ‘ " s 1 1* save v ** * 

f to finish"; PAUSE VP; GO 
TO IS AND INKEY S =”P ")*( 430 RND I 
NIK E Y * = ” S ' > +1 450 AND INKEY $ = " f " > 
430 5 AUE "asteroids” LINE I 
450 PRINT *'*'*' Than ft you for 

puyin9. ' Bye *■ 

460 GO TO 460 

9020 RESTORE 9070: FOR » = 1 TO 21 

9030 READ P $ 

904O FOR n =0 TO 7 

9050 READ a: POKE USfi P i tn , a 

J060 NEXT n ; NEXT m RETURN 

9065 BORDER I PAPER 1- CL3 ; IN 

K 7 GO TO 2 

907D DATA “a 62 , 33,255, 129, 129, 
65, 37 , 26 

908O DATA ” b" , 112, 146, 136 ,65, 129 
129, 94, 32 

9090 DATA “ c* . O, 0,-54,36. 36, 56, 0. 



9100 DATA 
O 

9110 DATA 
O 

9120 DATA 
48,0,0 
9130 DATA 
9140 DATA 

2 . 0 

91SO DATA 
65 , 66 ,6-0 
9160 DATA 

4 , 0- 

9170 DATA 
49 , 65 , 126 
9160 DATA 
6 , 14 4 , 36. 
9193 DATA 
~*4 , 137 
9200 DATA 
24 , 1 02 
921© DATA 
9 

9220 DATA 
0 

9230 DATA 
37, 137 
9248 DATA 
5, L'«: 3 
9250 DATA 
255 , 56 
9260 DATA 
9 ■ 255 - 26 
9270 DATA 
76, 144 



“d ■* ,0,0,48,40,46,32,0, 

“e” ,0,24,40,40, 16,0,0, 

" f ',112,136,136,03,40, 

** 9 ” , 0 . 0 , 0 , 56 , 44 , 16 , 0 , 0 
**h**,0,0, 30, 16, 34,34,23 

' l ",94, 177, 130,22 3,34, 

M J ", 0, 62, 65,66,34, 17,1 

“ K " , 96 , 144 , 144 , 116 , 10, 

*’ t " , 62, 65,242, 9,247, 13 

"to * , 145,82 , 16,7,244,8, 

”n " , 100,24 , 198, 0,222,0 

"G " * 0 , ,4 ,34 , l t 6§ , 50 . 

"P ” , 9 , 50 , 68 , 1 , 1©, 34 , 4 , 

"q" ,0,8, 170,42,73,65, 1 

‘T *■ , 144 ,78,34, 128, 72,6 

" S" >0, 3, 15, 15, 120,200, 

” l ‘ , 0 , 102 , 2 40 , 240 , 30 , 1 

“u" ,0,32,63,72, 123,36, 



An ewampfe of the yt*ipNcs from the 
program 



& 



& 
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HILTON COMPUTER 
SERVICES LIMITED 

The renowned PERSONAL BANKING 
SYSTEM is now available for 

ZX8I ■ ZX SPECTRUM ■ DRAGON 32 

M.tmiam permanent records and fully detailed 
statements of your finances including: 

* ALL cheque book transactions and Kink receipts 
ALL Mantling order pa\ment> 

AUTOMATICALLY PROCESSED ( monthly, 
quarterly . six-monthly or annually AND for set 
number of payments I 

In addition the ability to search, locate .delete sir correct 

previous entries. List h\ category facility is included 

Additional BANK RECONCILIATION module 

available. ( Dragon version soonl to automatically 

match vout Bank Statement to vout PERSON Al 

BANKING SYSTEM account 

Full instructions included and GUARANTEED afler 

sales maintenance provided 

PBS ZX HI £IL95 i IfiK i ■ ZX SPECTRl M £*L95 

i -WKt P PR AGON W- 95 1 JIK i 

REC [fur use with abort) 15.00 

DfiDEftlspecilyin^lor which machine j by POST (rum 

Hilton Computer Services Limited Dent it \ 

14 Avalon Hoad Ofpmglon Kent BH63AX 

OR at IMPOST OFFICE using TRAN SC A SH ACCOUNT 302 95S7 

* YOUR PBS IS NEVER OUT OF DATE * 

/ 



V & H COMPUTER SERVICES 

PRESENTS 

SPECTRUM SPECTACULAR 

1 50 Programs lor the Sinclair Spectrum) 

And what programs' New games' Old games' 
Business programs i like invoicing and sales ledger i 
word processor, machine code routines graphics 

All SPECTRUM SPECTACULAR the new book 
by Roger Valentine 

SPECTACULAR VALUE AT £4.95 

By the same author — 

WHAT CAN 1 DO WITH IK (ZX81 > £4.95 

WHAT CAN 1 DO WITH 16K? {2X81 ) £4.95 

DRAGON EXTRAVAGANZA (Dragon 32) £4.95 

V & H COMPUTER SERVICES 

182c KINGSTON ROAD, 
STAINES, MIDDX. 

TEL: STAINES 58041 

Business users please note: A\H-.iLL pr :r,j < a 

available HorZXBi SPECTRUM P£i BBCandKONTRON Pleas* 
write lor emails or €3 00 tpr comprehensive manual 





The affordable FORTH 



FORTH: A ■ mti H ::.tiXUcUiu.v .J " - .it. Iasi 
language muai icr *ht.r,g fast moving ar .ure tytw: flames 
Alin as Ihe tuil Colour and smuut facilities ol the Spectrum 
to no used Future Migrodhve enhancements -a . it Be made 
3v3i!5GEe 48K Spectrum only 



CHESS 1.4; 1 - L- .- '> Graph* v >c«t •. <»y 

!6K 1X8 1 only 



INVADERS: ,>;r> 1 m ■ ,s ■ r inc -> st-ary 

ship anfl increasingly mtheutt screens 16K ZXfii pnlv 



19-95 



MAZEMAN. A aclic n m r oan . ;nai r, 
produces tne spirit of the original The Specirum 
version nclurtes excel lent graphics and sound 
16K ZXftt & 16 iBK Spectrum 



ADVENTURE 1; Hav 1 " the nqma camr 
by Crowther thus game *as me start qi she 
Adventure craze Reviewed Sinclair User iss2 
Features Save Game routine as me game can 
literally lake months lo complete IfiK 2XS1 & 
40K Spectrum 



7 MAES AFALLEN, BOW ST DYFED.SY24 5BA 
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SPECTRUM 

16/48 



ZX81 

16K 



AWAN 

* The ancient African game of logic It takes 2 minutes to 
learn [he rules but fax longer to master the tactics 

♦ Select the 'Gout-had' level of play and it’s an addictive 
game for children K+ tlwi exercises their minds- not 
their laser fingers 

★ Select the ■Witch-doctor 1 lew! and it's a threat to your 
sanity. We haven’t beaten it and we wrote itf 



ADVENTURE 

* Over place', to explore in this machine Wide game 
iisntg advanced data compression techniques 

* J'vo random dements - you will need skill* cunning and a 
sense of humour as you explore caves, forest and castles, 

* Evade ruthless pursuers and overu 'me a host of obstacles. 

* Multiple word commands and savgle letter abbreviations! 



£1000 IN PRIZES 



FANTASTIC VOYAGE 
(ZX81 16K ONLY) 

fhis real-time graphics simulation set inside the human 
body was written by a lecturer in anatomy. You are injected 
into the bkxxJ stream in your miniature subntanne, Nav> 
gtte the art col's, veins and heart to the brain, where a blood 
dot must be destroyed, Features a real vascular map. You 
will be attacked by lymphocytes w hich must be destroyed 
using arcade game type graphics. Everything you do uses 
up precious energy. Three display formats -a lateral and 
inmul body scan plus blud vessel name, a close-up scan 
and a laser- sight lor fighting lymphocytes. 



*★ Huy both Awaii and Adventure and enter 
the ‘Foilkade Qtalknge* Competition. 
Details with cassette or send SAE. 

Aid. GAMES £5.95 EACH, 2 FOR £9-95, 
3 FOR £13,95 (ANY MIX) INCLUSOE 

FOILKADE LTD 

DEPT ZX1 

66 LITTLEDEAN, YATE 
BRISTOL BS17 4UQ 





DALLAS 



AIRLINE 



Cbf ot 



.it t.- ■ *r4;.biC •’ ri 1 1 i <1 I .Vi iM- l’ 

k'Ci^ L.ns B T r- nn p archil vrq 

IN: mr.vfrfrurfl! AFH) ,i*v it 4 L !Mi r q 
ihs hu/^ngot iv\0£ki 

f 4 «nfl f mjs i» ■ ,-s , j 



CslTl yOU COnijrHc *'1*1 VW A,k> V ' \nij 

on I*** 1 c* To 

- I ». rf Ji f l? A Il Tj.j y ,~J ’ h Lj'!i.t W<X PH? 

' VC Q‘ rr.vfhr.] . i ri :.! ■ .j-U^.in:-- PrrtF^' 
f-ncinjfTipif'nii jf i' Mm flrrn'Jmtl' \tr Lr 






n-' - - i 1 



.1 fUTflir r fflT, 



AUTOCHEF 



A % MD < <t ,.i f_ dfbf my OuntMt* 1 . »tw negt 

• jllf M ••. JVL'h (ImT ,!*- ■" k'WitDl 

iil lVfttf-T.irig; jUid J, vrffeetlftS (E#sh fed* 
iU.j “Tiutil pf lh?*< 1 Iftf* rflfldlitin ui 4 ,v Vuij A’Ul tir 
— 3tf I*- 1o it y; j *jr n rtff li^cccir-fu Thf-r^ 

rtfr 3 klrfChi til ct tl LurTy 



PRINT SHOP 

You nan 4 Email FTinrd^g rttrnp*r^ .|tvj ^ 
to 'JfTC lw 1 4 1 t tuj nurn h-pr $ no 1 p iw 1 0 

vltft , Al flHI APwn tlJ *HC*« 4S* - 

tNlvriru Uii Hr, c jinHWi t"d lypt v* iwwk” 
»iThji I4L’* «f. HV Aft - - frolic 1 ! At** 

: , Ut : J,i> il n 3 1 ! r 'u ICiliJl ■ • *..i / T ,i * ,r t: J3« 



F AHME ft 

u > n a*!^ v fjinfii » ij.’njr 1 Knityt>$i t tins wa 

ill 1 . 1 A 1 ■ T Uhjii *M r .' 'j«*d c y#n .|| ' J 01 1^1 11' IT w:ti . J t 

r > r >i;i ., ■ 1 ■ • Ini'" .'.vjm'i . 



nil Hf5?J,i.TlR 
fAirj ton S'NCl A'l* 
SQf T WAf|£ 



PRICES 



(MAIL ORDER) ■ !. <■ •*, TFn 1 ' . - a ' 

43K £6 *fi. I £tObri tv 2, ttf> to* 3 £F?8e tor 4 & 04 10* 

(MAIL ORDF Ri Pi< as 1 state computer type and send cheque to- 

TO 0RGE3B QEPS X . CASES COMPUTER SIMULATIONS, Vi LANGTON WAV. LONDON SE3 7TL. 

RETAIL STOCKISTS 



MANAGEMENT GAMES 



16K ZX81 

Spectrum 



LONDON LEED£ 

LEICESTER 

MANCHESTER 

BATH 

BOUfl HE HDU f H Nl w Riifl T 

BRIGHTON NEW fi ThAM 

0 AYE NTH y NOftFOLH 

IPSWICH 
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ZX81 UTILITY 



user character 

set 



Print upper and lower case 
characters with your ZX81 with 
this clever program written by 
David Mold of Cheshunt. 




Similar in nature to the user 



definable graphics program by 
Chris Callender which appeared 
in the August /September issue 
of ZX Computing, this program 
is rather more flexible in thBi it 
will Store a character set of up to 
99 characters and enable them 
to be LPRlNTed simply by enter 
ing a string IX$|. 

Once you have entered the 
program, you Will be greeted 



with the prompt; 

NOW ENTER THE CODES FOR 
THE SPECTRUM CHARACTER 
SET 

Simply type in the codes given 
for the lower case characters 
(like on the Spectrum), and 
these will be placed in the 
array, U. 

You will now be given the 



prompt: 

ENTER TEXT TO BE LPRINTED 
USING NEW CHARACTER SET 

At this stage, you simply enter 
what you would like to be 
printed in upper and lower case 
Any letters you enter as nor- 
mal video will be printed in lower 
case. Any letters entered as in- 
verse video will be printed as up- 



per case . Numbers entered as m 
verse video will actually be 
printed as normal video | 
numbers, whereas if any I 
numbers are entered as normal I 
video, they will be printed as the 
extra characters which have 
been defined for them, 

Extra P extra 

If you have entered your own I 
characters, having answered 
'V to the prompt: 

DO YOU WANT TO ENTEP 
YOUR OWN USER DEFINED 
CHARACTERS? (Y OR N) 

then they can be obtained by | 
typing in the graphics cor- 1 
responding to the Sinclair codes ; 

1 to 1 0 (for details check out 
Appendix A of the Sinclair ZX8‘ 
manual!. For example. CHR$ 1 | 
corresponds to the first user- 
definable graphic. 

Character definition should I 
only be attempted if you under 1 
stand the way that a character a 
made up from binary numbers 
[eight for each character!. These 1 
numbers must then be tram- I 
!ated into decimal to be typed in- I 
to the program. The extrs 
graphics Characters, along with 
the number that has to be I 
entered to produce them is I 
shown in Fig. 1 , 

Line by line 

Before typing in or re-LOADmg j 
this program from tape, it is iro- 
portant that you enter the 
following two lines (each follow- 
ed by Newline) as direct com- 
mands: 

POKE 16389.124 
NEW 

in order to reserve space above 
RAMtop for the LPRINT routine 
which is copied out from the 
ROM in lines 1 0 to SO. 

Here follows a brief breafc- 

do wn Of the Structure of i he pro- 
gram. 

Lines 1 00 to 1 70 copy Irorr the 
ROM into the array S, all Ihe - 
codes for Sinclair's characters, 
from 'O' to 'T (normal video). 
Lines 200 to 2 70 copy from the 
ROM into the array U, all the e* 
tra Sinclair symbols, such as " 
etc. These wifi then be ob- 
tainable directly when the pro- 
gram is m use. 

Lines 300 to 370 allow the user 
to enter the codes for the lower 
case characters into the array U 
(These codes are shown in Fig 
1 1, Every other line of this prifl- | 
tout has the codes to be entered, 
separated by 7' to represent 
Newline, and above each sei of „ j 
codes is the number that should j 
appear at the top of the screen 
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when these codes are to be 
entered land represent the 
codes' positions in the array US. 
Lines 400 to 480 allow you to 
define your own graphics 
characters, and enter them in 
decimal form. 

Lmes 500 to 700 allow you to 
siner wild level you wish to be 
printed using the new Character 
set, and then looks up the codes 
for these characters in the ap- 
propriate arrays, mapping them 
into the array A, for LPfltNTing 
using the subroutine from 
Sinclair's printer manual dines 



99 90 to 9 999 • When all the ar 
rays have been entered, lines 

1 00 to 500 can be delated Line 
1 should then be changed to 
read l SAVE "Characters". 
Connect up your cassette, siart 
it recording, then enter GOTO \ 
as a direct command Do norose 
HUN or the arrays will be wiped. 
Make sure that all DIM state 
ments have been erased. The 
program, when LOAOed. will 
begin straight away, which 
avoids the danger of the user 
typing RUN instead of GOTO to 
begin. 



Fiit f Thtt Codas tot the tower case characters to be entered into the 



L 5RbE ‘CHRPRilTTEF® "* 

5 frs T 

10 FOR 1=0 TO 112 
20 POKE 31744 rl.PEEK 12161 
30 NEXT I 

4.0 POKE 31500,63 

5© POKE 31557.201 
13© DIM St3&.3} 

110 LET X=7903 

12© FOP 1 7 0 ot 

130 FOP P=1 TO e 

14© LET SIN., Pi sPEEK fXTpJ 

IS© NEXT P 

160 LETT X=X*B 

170 NEXT N 

300 DIM U(S3 .6) 

205 LET X =7767 

210 FOR N=U TO ST 

220 FOR P=1 TO 6 

£30 LET QIN.PisPEEK tXePi 

24© NEXT P 

250 LET X=X+6 

260 NEXT N 

£70 GOTO S0© 

30© PRINT RT 0.0,;“>NOU ENTER TM 
E CODES FOR THE SPECTRUM CHfiR 

RCTER SETT- 
310 FOR N -25 TO 63 
32© PRINT RT 3 a; N 
330 FOR P-1 TO S 
340 PRINT RT 4. © : P 
35© INPUT UtNjPl 
360 NEXT P 
370 NEXT N 

4-0 0 q]_5 

410 PRINT "»0O YOU UWT TO EMIT 
R YOUR OUN USER -DEFINED CMRRRCT 

ER7 tY OP N> " 

4 20 INPUT Fit 

425 IF THEN GOTO FOP 

430 FDR N=1 TO 1© 

440 PRINT RT 3 0 • H 

4 50 FOP Psl TO 6 
450 PRINT fC r 4,e,P 
465 INPUT LMH,P> 

470 NEXT P 

48© NEXT N 
500 CLS 
505 5LGU 

510 PRINT -ENTER TEXT TO £E LPR 
INTED USING NEW CHARACTER SET “ 
S3© INPUT X* 

522 FH3T 

111 brfi fl'3s,9» 

S3© Tor <-l 70 LE*e X# 

540 If .< % t A . = THEN GOTO 700 

55© IF- LOLL XilX) >12T THEN GOTO 
600 

560 FOR Y * 1 TO S 

570 LET RfX,,V) =UtCODE XStXS.Y; 

5S0 NEXT Y 

590 GOTO *700 

600 FOR Y = 1 TO 5 

5 1© LET flu^Vi =S (CODE X*tX> -166 
Y ) 

620 NEXT V 
70© NEXT X 

9990 FOR Jsl TO 32 

9991 FUR K-l TO C 

9992 PUKE 3i255fKt6t 'J-ll 

9993 NEXT K 

9994 NEXT U 

9995 FOR H=0 TO 31 

9996 POKE 16444fH,H 

9997 NEXT H 

9999 LET HPPINT-USP 31744 
9999 GOTO 500 
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Serious Application Software for your 

16K ZX-81/SPECTRUM 16K or48K 

I Please specify? 

MATHS 

T :! children E 12 yv. firs ' i :■ + " a I Atfh MElP ^ilily 1U11 

'* : I * -I 1 i' , ' £0.00 

SALES LEDGER 

ideal snail busies® system day-fioaM, stalism-e^ss olr; tar up la 200 

rtcc Munir, £i&.oo 

PURCHASE LEDGER 

Day books, 'em. nance advice etc tor op \a 2DQ accounts, £1040 

INDEX/RETRIEVAL SYSTEM 

' ■ ■ - ■ i ,!! hi r. , : i 14 50 

BRIDGE 

full k. curing K^rfm d-Splft’/S frncj p "tils Ml SCOTetaard lot*:*. iQr 5 ruOft?^ 
an - J I- : E6 SO 

MORTGAGE 

-•M* -,j -A-I i arty rtn fc+- *1 rhe Tan- - n ; « ‘ a^i ' W'ril &nou J i pay iH*hS 

■' i ■ > 1 ^ you land moffl) IS.M1 

RETAIL ACCOUNTING 

h- . = . nr ns : r : . ,1 ^ >■ - C10-W 

SHARE PORTFOLIO 

rind Irac ■wirt'»*rlh ■.sling 1:- ¥ tj|i“ .t 1 . incnl 
P&L AdAtySiv Cl £fi.S0 

INCOME TAX 

Tax code caJculalion PAYE ct*>ckiTH_i and t>?r pay cjicidaion Id* My** 

£650 

— v * * * .v Broad Si London EC2M lOY 

OHO iS Ai 1:.* It-.yf J«;:a.ls > 
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Telephone Leeds {0532} 758474 



PERSONAL COMPUTERS FOR 
BUSINESS AND HOME 



AT A PROPER COMPUTERSHOP 



flexiwords 

computershop 

18 Otley Road \ Leeds L S6 2 AD 



IN YORKSHIRE 



COME ON IN! TRY OUR SELECTION 
OF COMPUTERS ■ CURRENTLY ZX81, 
SPECTRUM AND VIC 20 ■; BROWSE 
THROUGH OUR WIDE RANGE OF 
SOFTWARE FROM ALL THE MAJOR 
PUBLISHERS; PICK UP YOUR RAM 
PACKS AND PRINTERS HERE 



MAGAZINES, BOOKS, - WHATEVER 
YOU WANT FOR YOUR COMPUTER 
CALL IN AND LOOK AROUND. WE 
LOOK FORWARD TO SEEING YOU. 



REMEMBER. YOU’RE BETTER OFF 



HOME SECURITY UNIT 

Every 90 seconds a home is broken into 

NOW USE YOUR ZX81 
AS A BURGLAR ALARM 

* Everything you need:— Includes 
sensors, pressure pads, program, 
home security board, and full 
instructions. 

* Simple and easy to install. Fully 
assembled. 

* No television needed to run. 

* Fully expandable. 

* Less than the cost of a conven- 
tional non-computerised system. 



HOME SECURITY UNIT 

£49.95 plus VAT plus £2.00 p&p 



FOR FURTHER DETAILS WRITE TO: 

LOVEDAY COMPUTERS 
LTD 

Tremadart Close, Duloe, 
Liskeard, Cornwall, 
or Telephone; 05036 3170 

or send cheque/money order for 

£59.44 

for your Security Unit 




SAVE £4.25 by receiving 
a FREE magazine binder 
when you 

subscribe to 








its true, by subscribing to zx 
computing you will not only receive 
your personal copy direct to your door 
for a whole year but also have a 
superb A.s.R magazine binder in 
which to keep your copies and its 
FREE! 

All you have to do to receive your free 
binder is book a new subscription or 
renew an existing subscription to 
zx computing before 30th April 1983. 
What could be simpler? Normally 
priced at £4.25, these attractive 
binders will hold approximately 12 
issues of Zx Computing. 

Not for you any longer the chore of 
having to track down dogeared copies 
of your favourite magazine, Instead 
you wilt merely go to your bookshelf 
and they will be waiting for you in 
pristine condition. 

Don't miss out on this outstanding 
offer — subscribe today and receive 
your free binder within 14 days of 
your order being received. 
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Cut oul and SEND TO : 







513. LONDON ROAD. 
THORNTON HEATH. 
SURREY. CH4 6 AH 
ENGLAND. 



Pteaee send mv free binder ana 
commence my personal subscription 
with the Issue 



SUBSCRIPTION 

RATES 

nek "1 e»i 

-iF-prcif .'.air 



Ell lOfor 6+ssueS 
UK 

£13 GO for 6 issues 
Overseas surface 
£24 40 for 6 Issues 
Air Mali 



1 



SPECIAL OFFER 



/ am enclosing my fate/*/!* as necessary) 

Cheque Postal Order International Mone/ 

Order hr £ 

(made payable to ASP Ltd/ 

OR 

Debit my Access Barclaycard * 

('delete m necessary) 

<a,d "* r i t i i i i i i i i i i i 

Please use BLOCK CAPITALS and include past eodvi- 

Na m# ( Mr Mr *. 1 Mi**f t , 4 n 4 * 

iti Hr it •'•I f f 

Addr^ts ■ c ■ + T ■ iiii. ■!■■■<■■ ■ .■■bit. ... 



Sigoalur* 

Dai* 






i 
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from 

J.K. GREYE SOFTWARE LTD 

PLEASE NOTE 

As from March 31st the 2X81 Games 
currently available from this company 
will be marketed solely by two 
separate companies as follows; 



Gamestape 1 
Gamestape 2 

Gamestape 3 



10 Games for Ik 
Starfighter Artist 
Pyramid 
Catacombs 



from J.K. GREYE ENTERPRISES 
16 PARK STREET 
BATH 



Gamestape 4 
Gamestape 5 
Gamestape 6 



3D Monster Maze 
3D Defender 
Full screen break- 
out for 1 K 



from NEW GENERATION 
SOFTWARE 
16 BRENDON CLOSE 
OLDLAND COMMON 
BRISTOL 



Any enquiries concerning 
the above games should be 
made to the respective 
companies. 



/ Ttirijncoi. ico c 

/ / //*./ VLO/ / tlZt\tZ 

mcHosrm.Ht: computer services t m 

72 ROSEBERY ROAD ■ i ( >>!>< ):> nil) 21 4 
fELEtWOHEOl BRA 'Mil 



EVOLUTION (JSK Sti< Ifumi 
Gaft you Trace- [h-e course evolution 0 

Star! w«Tti primaeval soup JL grid up *iih man"* 
Survive the odd major d easier 0 
Shoutd be easy ifltr all it s done boiore' 

Only E 6 95 

OMNICALC 40K Spectrum 

Th* best S0f£<ld5hgeT analysis program you can biiy lor ifte 
S, oecl rum Uses include fmancsal planning, borne budgets. ^rc 
Features 99 columns or 250 ro*s 
Fully prompted input 
Extensive repeat tec Hi bos 
Condiboeaf expressions ana RND 
Totalling and sutMfllalhhg 
Corriprebensive manual 

£995 

ZK SIDEPflJMT £ F (j r Spe r burn or ZK0T 
Pnnt s-dewdys on the ZX-Pnnter to give proper 90 132 
elCcharacrer pnni I mas 

Ea*y to add to t listing programs 
Routines to teM sum lines direct from screen 
Lowercase e iters even on a ZxBi 1 

I St ate version retfdl £4 95 

CREVASSE 4 HOTFOOT 1 16K Spe ru r, 

2 ongm^i games from Microsphere 
Can you make il across ihe ice-cap whilsl chasms open and 
dose all around 0 

Help the Mb bit gel (o holds full o* carols ■ but remember ih# 
plumper the »Hibb<t. the greaier me danger 

Excellent value £4 §5 



THE SOFTWARE BANK 



NOW IS YOUR CHANCE 
TO TRY OUT PROGRAMS BEFORE YOU BUY 

Join us and get immediate access to a wealth of 
software by exchanging tapes on a lemporary or 
permanent basis' with our members 

FAST RELIABLE SERVICE 
ALL TAPES CHECKEO BEFORE DESPATCH 

COMPUTERS REPRESENTED : 
ZX81 SPECTRUM BBC VIC20 
DRAGON 32 



(ENQUIRIES WELCOME FOR OTHER COMPUTERS) 

Only 50p per tape exchange plus p&p. Send £5 
Annual Membership Fee on full money-back 
approval and we will supply you with our information 
sheet and order form Please send SAE for details. 



Office: 

The Software Bank 
35 Alexandra Road 
Sloneygate 
Leicester 
LE2 28B 





““£ 26.85 

INCLUSIVE VAT 



THE COBRA 



Why pay more when you can use 
your Sinclaix^to tie into a 
mainframe and/or networks with 
the COBRA RS 232 
COMMUNICATION INTERFACE. 



SOFTWARE AVAILABLE 
AT 



COMPLETE KIT 
INCLUDING MANUAL 



*£ 4.50 

£ 30.00 



uitable for use with Sinclair ZX81 or Spectrum 
(Specify when ordering) 



COBRA Technology Ltd., 378 Caledonian Rd., Islington, LondonNllDR 

Manufacturers of Quality Micro Technology Peripherals 





SPECTRUM EDUCATION 




zx-cesil 2 - part one 



John Miller has taken a quick 
break from his A-levels to 
prepare us a splendid 
implementation of the 
educational computer language 
for your zx spectrum. 




Those people studying for 'O’ 
level oi ’CSE r Computer Studies 
at school, more than likely have 
to learn the language CESIL 
[Computer Education in Schools 
Interactive Languages which 
supports 14 program 
statements as standard and a 
handful of commands. The 
language I chose to implement 
CESIL in was ZX Spectrum 
BASIC - with 48K RAM, [The 
use of a ZX Printer is optional,! 

Type in the program 
{carefuUyf) and then enter the 
command: 

RUM 1 

Two pages of introduction will 
be displayed, then you will see 
the prompt: 



Which mode (1 or 2)? 

In reply, enter 1 or 2, 

Mode 1 means output to 
screen only and mode 2 means 
output to both screen and 
printer. The Spectrum’s screen 
BORDER state depends upon 
the current mode: 

Green for Mode 1 
Yellow for Mode 2 

When the message 'C?' is out- 
put, you are required to enter a 
CESIL command: 

COMMAND NOTES 

beg Execute the CESIL 

program 

cha Change a CESIL line, 

del Delete a CESIL line. 



Types of argument 



to 


List iha C€SIL p to- 

gjam. 


new 


Re initiate program 
same as stopping the 
program and entering 
RUN 1, 


ter 


Stop the interpreter 




— terminate 


■* 


Start CESIL entry. 



When using ‘cha r Or 'del', the 
first parameter is the line to be 
edited Idel followed by Enter 
followed by 5 followed by 
Enter, will delete the fifth line!. 

When is output, you are 
required to enter a CESIL line. 
Labelled lines are II to 199 and 
store locations are designated 
el to a99 (positive constants 
do not require ' + Please note 
that T means label . 



a The argument required is: , 

It! Space, any whole 
number between 

32768 and + 32768 
or |ti) Space, a ; any integer 
between 1 and 99. 
eg lil loa 2 
In i add a5 

b The argument required is 

Space, T . any integer 1 
to 99. 
eg jiillO 



C - The argument required is: 
Space, quoie. any alpha- 
numeric text of length 1 . 
to 22, dose quote, 
eg pri ' Hello there!' 1 
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INSTRUCTION PURPOSE 


ARGUMENT TYPE 




add 


Addition 


a 




div 


Division 


a 




hal 


Halt execution 


n 




in 


input from data 


n 




jin 


Jump if negative 


b 




i» 


Jump it zero 


b 




jum 


Jump 


b 




kin 


Input from keyboard 


n 




lin 


Start new line 


n 




loa 


Load a number 


a 




mul 


Multiplication 


a 




out 


Output 


n 




pri 


Print 


c 




sto 


Store 


d 




sub 


Subtraction 


a 




* 

1 


Comments 


e 



mode may be achieved by press- 
ing the space key as long as it 
is unshifted * 



Labelled lines 



(i) Labels - n to 19 
The format is. I. n r Space, Space, 
instruction + argument, 
eg 1 1 Irn 



Ivii) 

Iviii) 

fix) 

lx) 



Also, arguments should be 
preceded by a single space, in 
turn preceded by the mstruc 
tion. 

To SAVE the ZX CESIL 2 pro 
gram, type in the following: 



Ixi) 

Uii) 

fxiiil 

|XIVi 

(xvt 

Uvd 



txviil 

Ixvml 

Ixix) 



SAVE "cesil" LINE 4460 



d - The argument required is: 
Space, a, any number 1 
to 99 (integer), 
eg sto a86 



following changes to the BASIC 
program (x- the number in 
stead of 1 00 - maximum value 
= 255), 



The program, with all variables, 
uses approximately 18K- With 
the screen, printer buffer, etc, 
this expands to 2 5 9K 



I XX I 

Ixxii 



(xxul 

txxiiii 



Illegal use of argument 
error. 

Space missing error. 
Label miSStng error, 
Illegal operand. 

Number out Of range 
error. 

I ocAfior) missing. 

Invalid location. 

Missing quote error. 
Invalid text error. 

What? 

Statement as command 
error. 

No more program room. 
Data invalid. 

First 20 items of data 
only accepted 
No hal instruction 
Last line reached or hal 
executed . 

Called label does not 
exist. 

Arithmetic overflow, 



Errors 



The argument required is: 
Any alpha numeric text 
of length 1 to 23, 
eg ; This is a comment 



20 DIM p$ (ft. 251; 



n ■ No argument required 



All instructions are standard, ex 
cept 'kin', which is the same as 
BASIC's INPUT number. Them 
struction 'in' is the same as 
BASIC's READ. All arithmetic is 
calculated solely using the ac- 
cumulator. 

In order to exit from CESIL 2 
entry, enter: 



1380 FOR x - 1 TO x 
20 30 FOR i V ALi % f 
1 TO x 

3710 If last ln<(x + 1 1 
THEN GOTO 
3750 

4180 FORc 1 TO x 
During CESIL2 execution or 
CESIL2 listing flisl. command 



ZX CESIL2 generates error 
messages for various user er 
rors, The possible error report 
messages are: 

{i} Data all used. 

(ii) List complete. 

Ini) Illegal label error 
(iv| Instruction does not ex- 
ist 

Command as statement 
error. 



Part two... 



tv) 



Due to the length of this listing, it 
was decided to run the article 
over two issues. The second 
pan of this feature will contain 
the remainder of the listing, as 
well as some screen dumps of 
the program in action. Our 
apologies for the inconvenience 
and our hope that you find it 
worth the wait. 



As a line, you will then be asked 
to enter the data string in the 
form 



. nx. 



nl,n2, n3, . 
si =item 1 
s2 = item 2 . , . 
n* - last item 
eg 1. 2, 3. 5. 7. 9. * 

1 Note the comma be f ore the * I 



For no data, just enter an 
asterisk (Also, only the first 20 
Hems will be accepted .) 

To change the data for 
mother RUN of the same pro- 
gram 



PROMPT ENTER 

C? * 

? % 

Data? data string 



Also ii after entering and ex 
(cuting g CESIL program, entry 
mode is again initiated and the 
Ines will be added to the end of 
the previous lines. The number 
ef program lines available is 1 00 
(that’s my limn not the Spec- 
bun'i). 

To change the maximum 
'timber of lines, make the 







* 



/ 




/ 







I 
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SPECTRUM EDUCATION 



id REM mistt UP v<nabu±. etc, 
S& DIM a*l99/2J, Dir 1 C$l2©/3>: 

DIM d* (20,21 ; DIM J* [311 ; DIM * 
* 12S> : DIM l*iS9J; DIM p»U00.,25 

1 ; DIM C ; DIM l (2©. 1 

3d DRTR "adtl'Miaia/^ig'M/'ch 
a'’>2eia, M dtr‘,20i/ , t}jvMi0i/ , hai 
" t !©©£.. M i n ", 1003,, "jjn’ 1 , 1300 , " j i 
I r * , 13B1, “ JUA ” ,, 1302, " X J n " , 1004, r ' l 
in", 1005, ** l is ",&,** loa" , 1103, "ttu l 
" / 1103/ "new " „ 7, "ou t " , lfc©3, "pn *■ . 
1400.- "StO”, 1500 , "sub" . 1104 
40 POP C=1 Tp 23 
50 READ C$ (Ci ,C iC) 

50 NEXT C 

70 LET b S ~ : LET xpo* t0 

75 FOR C =1 TO 2D REAL’S Ltd), N 

EXT C 

30 FDR C =1 TO 99 LET L | ( C > -=CM 
R5 O: NEXT C 

90 LET acC=© 

100 LET mode *1 

lid DATA 720/4150,2120,1980,75© 
t * 030.. 1940., 1900, 1660 , 933 , 970 . 

Aft 50 ' 101®/ 1050 , 1090, 1110/1153/ 

4 0 , 1310 

120 LET W » =" " 

130 LET C n - 0 
140 LET C l i frt 
15© LET dp =0 
160 LET yj-"" 

17© LET r$ ;CHR| 13 

175 REM Line numbers for subs. 

IS© LET label in=437© 

190 LET textpf Jfit =3333 
20© LET C WOde -3460 
21© LET jnchecx :322C 
220 LET fetChno 307© 

230 LET Overflew - 316© 

24© LET next =4300 
250 LET break =3300 
260 LET syn Che C* =£26© 

27© let error =3020 

as© LET mpu U34 10 
29© LET XX =0 
295 REM F Ldq£ 

300 LET valid-© 

31© LET bau=© 

32© LET lab=© 

325 REM General variables 
33© LET Z =© 

34© LET n =© 

350 LET C =© 

350 LET X =© 

37© LET j J-"" 

36© LET 

390 LET l as t in =1 
4©0 LET i tem-O 
410 LET l i tm =0 
420 LET t|-’ — 

430 LET b “0 

440 rem »MEnd initialisation 
450 BORDER 2; INK 0. PAPER 7: C 

k, & 

4b0 PRINT INK 2; " 2X - 

“j INK 0; "CE5IL"; INK 1J "2“ 

470 PRINT " 1 ■ ■■ 



66© CL 5 : PRINT The commands s 

uppor led are:*' 

570 PRINT “ bey , cha , de l , i i s , new 
, ter , K*urt" 

SO© PRINT "program entry, 'ter' 
returns you to BASIC) “ 

590 PRINT '"The statements supp 
o r t e d are:*’ 

600 PRINT " add,div,hai,in, jin, 

jiz, juK/kin/* 

61® PRINT r * l i n / Iob,iuI, out ,pri 
/ Ho,»ub,, *■ 

620 PR IN f "t comment »ar ur)“ 

&30 PRINT '"See text for exp tan 
ation of alt these b rules t 

o be o bey ed , ** 

64© PRINT '"Alt numbers are int 
eoers be tween-32767 and *32767 t 
inclusive) 

65 © print '"Store locations are 

a 1 to a 29 a labels are 11 to 19 



66© PRINT '"10© CESIL lines may 
be stored." 

67© PRINT RT 21,10, PLASM 1, IN 
K 1 ; "Press a n vi key" 

660 IF INKEV| = *"’ THEN GO TO 660 
69© CLS 

to© print "welcome to zx-",; ink 
©, "CESIL"; INK 1/ "2"; INK ©; " 6 
3 , Ml Uer* 

71© GO TO emode 

715 rem Lines 720-2250 are the 
implementation S^Rs 
72© REM Ilttadd 
730 GO SUB fetChDO 
740 LET ac C=atC+2 
750 GO TO overflow 
760 REM Udd i v 
77© GO SUB fetchno 
76© IF NOT Z THEN GO TO 3190 
790 LET 3CC* INT face S3. ) 

60© GO 7*0 next 
'll? REM WMhal 
32© GO TO 4340 
-_*3© PFll tttt i h 

Q4 0 IF dp < * t £ if, + 1 THEN GO TO O&0 
656 LET w|s‘Data ail ui«d."tri 
06© GO SLiB textprint 
6 7© GO TO cirnde 

3 3© LET z -CODE d 1 ( dp , I ) * 2 56 + T 00 
F d * K dp , 2) 

39© IF Z >32 767 THEN LET z =2 -6£S 
36 

900 LET ACC- Z 
ClU LET dp =dp tl 
72© GO TO next 
93© RFM UWKin 
94© GO SUB input 
950 LET acv=UAL i* 

96© GO TO next 
37© REM nut ah 
96© LET 

09© GO SUB textprint 
1©©© GO TO next 
j©l© REM iiffloa 
1©2© DO SLiB fetChbt 1 
103© LET 3CC=Z 
10-4 © GO TO next 
1050 REM on mu l 
l ©6 © GO SUB fetchn o 
16 7© LET acc-acci-z 
106 3 GO TO overt tour 
1090 REM ttttneui 
X ,10© RUN 1© 

1 11 © REH itrtou t 

112© LET tiL* = -' "+STR5. 3CCt" ” 

i t so GO sub textprint 
114© GO to next 
i 160 RE M Ottpri 

1155 REM Find text /isolate and 
output it, 

116© LET w|=p|tclin=,3 TO * 

1170 FOR C=1 TO 23 

116© IF ulfC) =f Ji THtTi LET 



4S0 PRINT '"This program allows 
the US er to” 

490 PRINT '"speak to the cotnput 
r in •*; INK 1.; "CE5IL"; INK 0: " , 



50© PRINT ’"The version of CESI 
L used is" 

510 PRINT ' INK 2,; "ZX — INK 0: 

" C-ESIL" j INK 1. "2.4“/ INK 
is unique to the" 

520 PRINT '"Sinclair zx Spectru 
m with 16K" 

530 PRINT '“BASIC in ROM and 45 
K RAM." 

540 PRINT RT 21/10; FLASH 1; IN 
K l; “Press any key" 

66© IF IhlKEY | = “ " THEN GO TO 55© 
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13M NEXT X 

REM Output data siring* 

13 IB LET w$>=t$ + r*+r$ 

I3c0 GO SUB textprint 
X 3 30 LET W $ s " L 1 S t cotliptcte'+rj 
1340 GO 5 UP lextprint 
1 55© GO IQ Cln ode 

1 & e:. o ft t: m ii « j u m 
1S7B GO SUE t a bC l f A 
1330 LET c Une=z -1 
139© L-u TO Dfc.x t 
1500 REM nttjix 
191C GO SUB label fn 

192B IF acc-O THEN LET Clinfi=2-1 

1930 GO TO next 

1940 REM ttttjin 

1950 GO SUB Ubelfn 

I960 IE acc<0 THEN LET ci.nesz-1 
1970 GO TO next 
1930 REH rtuJt l 

1990 LET «$«"Uhi Ch line? , ‘fr* 

2000 go sub textpfini 

^18 GO SUM input 

202© IF U*L i%< 1 OR URL i>>ldStl 
n THEN GO TD £010 

rem Sh i r t a tL lines follow- 
ing that deleted down 1 
2000 FOR Z =URL i$+l TO 100 
EiiU0 LET p S l 2 - 11 ~p $ 12 *» 
uBSP NEXT Z 

20OO LET last in -last ln-1 

2065 REM Rd.iust label dictionary 

2070 FOR Z = 1 TO 99 

20S0 IF CODE l*fZ>-URL i$ THEN L 
ET l % (z ) -CHR % 0 

2090 IF CODE ItlZ) >UfiL iS THEN L 
ET luzJpChfti (CODE L$(Z) *1) 

2100 NEXT Z 
2110 GO TO (node 
2120 REM ttttthS 

2130 LET u$ = *'Change lin«? ,, tr$ 

2J4P GO SUB text print 

2 ISP GO SUB input 

2160 IF URL i*<l OR URL iDlaStt 

ri THEN GO TO 2150 

2170 LET w$="Chan 9 e tine “ ti $+“ 
to?'‘ + rj 

213P GO SUB textprint 
219P INPUT LINE j$ 

2200 LET x =URL i « 

2R10 GO SUB Syn Check 

2220 IF bad THEN GO TO 2170 

2230 LET P I I X J - k t ; REH Store n fill 

line. 

2240 IF lab THEN let i$Uab) eCHP 
* X; REM tab~i weans labelled 
tine. 

2250 GO TO emode 
22&0 REH RUsyn check 
2270 DIM K*E2S) 

2275 REM Reset flags 
2230 LET bad-0 
2290 LET lat > = 0 

2300 XF LEN .i$<3 THEN GO TO 2460 
2305 reh If line has a valid lab 
el then 2330 

2310 IF jldi^'l” BHD j$(S) >="0“ 
BHD j«42) < > “ 9“ AND ( J * t 3) > « " 0 ** 

BHD J « (3J < -■‘S'* OR J »(31= ) THE 

N GO TO 2330 

2320 GO TO 2390 

2 330 LET l a b = WL „i*t2 TO 3i 

2340 IF 1 a b < 1 OR L a b > 99 THEN GO 

TO 2380; REH Labe t invalid 

2350 LET t$(l) =CHR$ lab 

2350 LET J$= j» (5 TO > 

2370 GO TO 2390 



To be continued 



The temaindor of fhts Ustirtfi w*M be included m The June/ J of y issue of 

2X Computing 
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2 

35 

37 

38 
40' 

50 

60 

80 

85 

86 

87 

88 
80 
94 

96 

98 

99 

100 



105 

107 

110 

115 

120 

130 



LET CR VAL" 10- 
LET CR CR-VAL-1" 
PRINT "SCORE TABLE" 
PRINT 

PRINT "5 = 2 

POINTS" 

PRINT " 2 EQUAL 

numbers together 

= 3 POINTS" 

PRINT "ALL THREE THE 
SAME - 6 POINTS" 
PRINT 

PRINT "CREDITS 
” CR 

LET X = INTfRND » VAL 

* 10") 

LET V = INTfRND * VAL 
" 10 ") 

LET Z = INTfRND * VAL 
- 10 ") 

PRINT '■■■■■■■! 



PRINT ' I 

' ■ " ;Z; ' 

PRINT " 1 



IF X = VAL "5" AND 
Y < >X THEN LET 
CR -CR + VAL" 2" 

IF X Y AND Y-Z 

THEN LET 

CR - CR +■ VAL" 6" 

IF X- V AND Z< >X OR 
X< >Y AND Y Z THEN 
LET CR - CR + VAL" 3* 

IF CR - PI - Pt THEN 
GOTO VAL" 130‘ 

PRINT "TOUCH ANY 
KEY' 

PAUSE 4E4 
CLS 

GOTO VAL "35" 

PRINT "FINISHED NO 
CREDITS LEFT' 



Written lor (he unexpended 
ZX8 1 r thts program i$ a version 
of the old favourite Fruit 
machine'. However, in thus pro 
gram, instead of designs, bars, 
apples, etc, you use numbers. 

At the beginning of the 
game, you have 10 points in 
credit These are displayed on a 
small score table on the screen 
When you touch any key, the 
game starts and three numbers 
are displayed It you get any 
two numbers the same beside 
each other, you are awarded 
three points: if you get all three 
numbers the same you will be 
awarded the maximum of six 
points. Should you get the 
number 5 in the first position, 
you get a bonus score of two 
points 

The number of credit points 
you have decreases by one 
point for each turn. The game 
ends when your credit rating 
reaches zero. As there fs limited 
memory left over, I was unable 
to include a 'hold' feature, but 
I'm sure that those of you with 
extra memory will be able to 
write a quick routine to make 
up for my omission. 



Your number's up with 
this program from Mark 
Burke from County 
wexford. 



Note that the message SCORE 
TABLE' in line 37 should be imn 
versevFdeoformaximumef fee: 
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Manchester Home Computer Show 



MIDLAND HOTEL 
April 21/22/23 




Your diary dates are: Sponsored jointly by: 



Brighton May Personal Computing Today 

Birmingham June ZX Computing 

Nottingham September Computing Today 

Newcastle October Home Computing Weekly 

Cardiff December Personal Software 



At the Home Computer Shows will be a complete cross section of the 
hardware and software available to the home user. The emphasis is on the 
lower end of the price bracket with computers from £5G-£400. 

If you are interested in computers and what they can do for you then come 
along to our COMPUTER ADVICE CENTRE: experts will be on hand to 
give you impartial advice on equipment available, 

Try out the machines in our own demonstration area and see programs 
running covering edu catio nal, games and small business applications. 

There is a COMPETITION at every show to: 

W IN TWO COMPUTERS. 

Win a computer for yourself as well as one for the school of your choice: 
free entry form with advance tickets. Also available at the show with the 
show r catalogue, 

ADMISSION £2.00 (CHILDREN UNDER 8 & O.A.P’s FREE) 

AND IF YOU’RE A PARTY OF 20 OR MORE, THERE’S A 25<?o 
DISCOUNT > 



Thursday 21 April ’83 (12am-7pm) 

Friday 22 April ’83 (10am-6pm) / 

Saturday 23 April ’83 (10am-6pm) ^ ^ 



The Manchester Home Computer Show 
Midland Hotel. (Opposite Town Hall). 

For advance tickets send cheque postal order lo: 

ASP Exhibitions 

Argus Specialist Publications 

145 C haring Cross Rd. 

London WC2H GEE / 

Tel: 01437-1002 
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ZX SPECTRUM b ZX81 
EDUCATIONAL SOFTWARE 



Speclruin Junior Education E5 50 

Use your Spectrum to h*i$ you* children with their school wo rk 
This cassette contains- eight attractive, easy-to-use programs for 
the 7 to 11 age group 

Topics include EngJish comprehension, spellings, homophones, 
junior science, maths and history 

* Entering your own question# and answers allow# you to adapt 
two of these programs to* exercises in any subject area 

* Moving colour graphics and sound are extensively used to 
improve motivation 

* Use the "draw" program to produce pictures, maps and 
diagrams. 

Sunatde fry the 16K or 4BK Spectrum. Program notes are 

supplied 

D Level Chemistry (CD E E 50 

This cassette contains four clearly presented revision tutona I 
programs The subject matter has been carefully structured to cove? 
the moat important aspect® of 

* Elements, compounds and matures 

* Structure, bonding and properties 

4 Redox, electrolysis and the activity senes 

* Acids bases and salts 

4GK Spectrum and 16X ZX81 versions of the cassette are available 
Please specify which you require 



Profession*! Computet Assisted ( mmrnmg m*t*ri*fa from: 

CALPAC COMPUTER SOFTWARE 
108 Hermitage Woods Crescent, St Johns, 
Woking, Surrey GU21 1UF 




Oversees orders £6 50 <111 8Qi per cassette, includes AIRMAIL 

pottage 





EXPLORING SPECTRUM BASIC 

Complements the Sinclair manual by 
explanations of BASIC programming 
techniques supported by over 50 full games 
& serious programs. 19! pages £4 95 

THE EXPLORERS GUIDE TO THE ZX01 

The book for the ZXB1 enthusiast 152 pages 
of games, application and utility programs plus 
much useful information on machine language 
and hardware. Immediate and lasting value" 
(P C W ) £4 95 





Available from leading bookshops and 
computer stores, or direct from Timodata (U K 
P&P free, overseas customers add £1 50 per 
item for surface mail) 
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TIME DATA Lid. Dept. C 

IS Mtmmilli, Lllndon. BttUdon, Elm SSI 5 6EO 

Tetj iosm) 4itiat 

^iililEDAiA^ 



AVAI LABLE NOW FOR SPECTRUM* 

(Umlmsitp ^>of ttuare 



LIBRARY OF ADVANCED MATH/STAT/ECON 



TAPE t MATRIX OPERATIONS 9« CIAUM H « ZN1 CS as 

5*0 A !’--i#rvon mvitiphC4tfW^ Kl-^r m y mpl*Gariff> 0* 

m«iriOH v*Ctff*Vrtliin onfl itfig-e pfogram Any gyfpwl C*n wn lyrh &#■ gwj At lh* iftMUt 
q# Mt* jv*ji oertf^flon wkh^irt i^iyprfl 
&Afl* B CM«nnAfUf4» rtaMic#* 

TAPE 3 POLYNOMIALS spectrum tee*. ZJtBi C5 fl# 

Si O A CVUtfrlliC «L-|1*n* • *1 Off 2 ntfpf’ff'iwli; Npwfpn-RtiihicHi *n 4 

h)** iP-lfriVA' HA->Cn flMtNrit 'fr *>#*** C^lH 1^6 FWU w»1* B 

dijrti cil prwiLi*{?n 

SiO B Ypy c-ftn^oi DQdirnCimi«i| many indlPiniiHlhtirrnU #PM«#iumpomi«. 

TAPE a INTEGRATION B-PCGTHUM LA 05 ZXB1 EA R® 

Slat A inimyu iChHi pi funtfftflf try ^ i AM ttmtmm M** A** CffVWl** lh# 
■r#a tntioMti by r y recant 

Swi* i Flo 1 : of inlcffBlt l^lwAlion cam &# vitui ito on itr**n 

TAPE 4 REGRESSION SPECTRUM ET 09 ZXBI Cfi 03t 

A A n-flhiy dPflwtd mmi^ftniM tjnjfftm PtttfMrinfl LflflAjn- Often an 

■«cn var»fthla JlNji pH<wng «|pon4flti*J tna «lf« * 

ilAtfilKA F-&U141KL etgrtwi aMrtftafxn Durttn-Wntian *Ea*h1tg, inlwpalilion 
S*4&i Ptel oi b4v*r4ii You can now youf ce^ytif deiwt a >n^ 

6ft i «*T a* ny^ntmC tMm bqmybi 

TAPE S LINEAR PROGRAMMING SKCTftUM t ? *5 ZKB» tft BB 

A A uHF fotndty dpi program Cipab* 0l All K*ti 0t Ln*if 

pmogFimm^g£yDW»mi;*R f contfrn*!i-rrfi(^< =. > EffHlrawttt «nd *. S £)<&.-*< 1*< ft 
fcflh tar*4*Vrttfl Fottl^rm* !h* ctnnOftaa ■qvft.lP+nl gi D^mal **\\m ffT U4CK 
v«^Ukb«#ft f-d rh* tfuA 

5-Oe e £«4uii4ftft ot kflluninMut IQuItWl 



* PLEASE SEND US S A I. FOR THE WIDE RANGE OF 
SCIENTIFIC SOFTWARE* AVAILABLE TO ORDER 



• Cheques payable to • Ail mc\ pticaitoc tint &i*m p*p 

UNIVElRSH^ SOFTWARE 

4 5 Slot n ft Sl r**l * Oeiiviny wiihm a w#*k o# 

L&flUon SWT?( £LU 

• Tap#^ r - 5 So&clrurn cas 
* l 6 KQr 4 flK. S(Wlrum, 15 K ZK 81 ZX 01 £30 



don’tmissthis 

INCREDIBLE OFFER ! 

50 GAMES 
£ 945 #* 





“ill*' 1 * iLi(pr^*iM1 

K7tfctM ■ ■ ■ * Lt^iV 

K. 1^1 ^ 

'OAiHlB *.*.■ -4 l-l 

K'CL^tMl 
M«fl ^ Q|*i. 

c iVt'J**. *, *** *4 1 w*.i M **■ 

:^*^i ^ii*n 

w *v *-* *«*■: 4 i ■ 

W«ci uu» 

It t i 4 «c* ■ .1 1H-* J 

*»«1* * H«H H rfj 

>M -I *>V. | 4 L rNkfiU 

&4STf 



OAfffxorwcr ro 



UT5. 

AO kiH 

MARPlOCKATE 
toOBT'rt VOPHtlriiBE 
W| 3UZ 



(Yi cassette (brail 

thefbjkm iei^ 

T&crjrtm 

^nppkz 
ACORN ATOM 

000 
DRAGON 
ATARI \ K 3) 
SHARP 

OR1C1 

NEW BRAIN 
ZXB1 LYNX 



£»[Qul IV^LOUO VALUE 



AdO flits 

fOtT coot 
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Here's a program from CL 
Maynard of Gosport for those of 
you who fancy a spot of 
electronic circuit training. 




This incredible program will 
allow Spectrum users to make 
full use of their machine's high 
resolution graphics to form 
diagrams of electronic ap- 
paratus and either SAVE the 
results oh tape or PRINT them 
out on the ZX Printer. An exam- 
ple of the resolution possible 
with this listing is shown in fig 
1 , an outdated radio circuit. 

Drawing on 
experience 

When RUN, the user will be ask- 
ed to type in the numbers cones 
ponding to the INK and PAPER 
colours required. An initial point 
will also be asked for. this is the 
point from which the sketch is to 
begin from. 

The drawing of the circuit 
can then begin, To draw the 
components, the key tomes 
ponding to the first letter of the 
component should be pressed 
The following represents a list of 
components included in the pro 
gram: 



Non polarised capacitor 

Variable capacitor 

Electrolytic capacitor 

Fixed resistor 

Variable resistor 

PNPtransistor 

Diode 

Inductor 

Switch 

Battery 

Fuse 




r' 



-v 
- V 



- b' 
-T 



Other components could easily 
be added should you require 
them. 

Once you have pressed a cer- 
tain key, the computer requires 
other information as to the ^ 
nature Of the component. For * 
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example, information must be 
given as to whether it is to be 
drawn vertically or horizontally; 
whether it should be drawn f tom 
the positive or negative end; 
whether a resistor rs variable or 
fixed, etc. Once a component 
has been drawn, you can draw 
the interlinking lines using the 
cursor keys, *6\ - B\ 'T and 8' 
to draw a line left, down, up or 
right respectively. The com- 
puter wi^l automatically allow 
you to start drawing from the 
Other side of the component, or 
in the case of a transistor, from 
the collector. 

Going up . . . 

Components may be drawn 
horizontally or vertically lexcept 
the transistor), but the following 
rotes most be noted: 

1 - Horizontal components are 

drawn left to right 

2 - Vertical components are 

drawn from the bottom to 
the top. 

3 - If you are drawing from left 

to right, the component 
must be horizontal. 

4 - Transistors are drawn 

horizontal, beginning at the 
base and ending up at the 
collector. 

5 Variable components are 
drawn from the central ar- 



row position and terminate 

at the right or top end 

The current plotting position is 
always displayed; if you want to 
draw accurately or PRINT in 
component numbers or values 
at a later stage, you would be 
wise to note down the position 
of each component. 

You may nor draw off the 
screen; you will be stopped by 
the contents of line 64 
However, you are allowed to 
Change the plotting position by 
pressing the 'p' key and stating 
the co-ordinates of the new 
position. The variable screen is 
set to zero if further drawing will 
result in the line going off the 
screen . 

Once the circuit has been 
completed, you can press the 
Break key and, using PRINT, 
mark in any additional script on- 
to the diagram Should you wish 
to SAVE the program, try using 
the f pi lowing: 

SAVE "'circuits" LINE 2 

This will allow the program to 
RUN automatically when re- 
LOADed 

Should the thought of play- 
ing around with electronic Cir 
cults scare you 10 death, try us 
iny it as a simple sketchpad 




"S®.. 

UC2 ? C4 *_ T1 . J 



- 90 




UC1 



51 + 



Fig. J. An example of the resolution available with this program This circuit 
sketch is of on outdated radio circuit 




CL 5 



GO SUB 6000 

4 PRPER paper: 

5 PLOT X t y 

6 LET ;creen=l 

8 print rt o,o,o;*' , ; © 

\0 LET a*-" " 

&% »*<=••»•• then 

"46 1 IF E m*V2ks"*B3c> *«*<=”»•• then 

C SO RESTORE 55: FOR z -1 TO lO: 

RERD uJfjU: IE U#=il THEN GO TO u 

II or™ "r-,eBee,"b".S50®. 

CAR.1 -■ ; • ■ ^500 r Pr p 11 . 1000 * j 10 ‘ «- 

> 2000 , " r ** 7 250® , *' t '* , 3000 , "d *■ / 4. 000 

TK h screin=0 THEN GO TO 64 _ 

54 IF ”=255 ftND. »*=”©" OR 

RNO ij» s = 5 “ OR y =175 RN& is S - T O 
Ry=S AND mss-b" THEN LET screen 

-O : GO TO 10 

55 LET K=x + = 

L FT y ~y +fc- 

66 PRINT OVER O; RT 0,0, " 

i* 

69 PRINT OUER O; RT 0,0; x;" , 

; y 

70 ORAU a , b 

75 LET screen =1 

60 GO TO 10 
200 CRT A -1,0 
300 OfiTA 0,-1 
400 DRTfi 0,1 

SCO C-hTk 1,0 
lOOO INPOT ‘X 
1005 INPUT "Y 
10 lO PLOT X,y 
2O0 S INPUT M h 



- co-ordinate?“;x 

- cc-ordinate“;v 
GO TO 10 

or v " ; K$: GO SUB 8 



000 

200^ 

; 2 



INPUT *’ electrolytic? f Y /NJ 
GO SUB 6000, IF z* = ,l y" THEN 
on to 2100 

2010 INPUT "variable? CY^N) ”;2$: 
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GO SUB 8000: IF THEN GO 

TO 20 SB 

2015 IF k $ -“h “ THEN DRRU 0,d: DR 

ftU 01-16; LET X^X+6: LET y=y-6: 

TLuT x j y : L'fifiU B , 16 ; DRAW 0,-8: 

LET y-y+3 GO TO 10 

T E“ ^ T- ■ j I“- L r 



uci y-y+tf. UU lO IB 

202O IF k*-"v" THEN DRRW -5,0: D 
RAW 10,0 LET y=y+6* LET x=x+6; 

PLO T X,y DRRW -16 , B DRAW B,0; 
LET X-X-5: GO TO IB 

M!<t * IF k*= M h" THEN PLOT X-4 J y-B 

*U U 1 f*. rinr.i i n. ^ . rM~.i-i.it rt 



PLOT x , y DRRI, 

LET x-x-5: GO TO IB 

2050 IF fc*= h M THEN klui 
i rtSoii^ 4 ^ 1 ^; 0.-2: DRRU ©, 

GO TO i§i® D ** U 3 *®‘ PLOT *'« 

'c5SE N -g‘:g T 

? «,S R ?S i65l DRRW °- i; p *° ? 

|-®§O 1 5 R e T SB08 S or ne9 ,irst ’"J* 

WS ,0 * RR Se! S r "8SnE S H ! N 

1 d rr !’I -f&®i c.Rgu'i£., 0 f U DRnu'Jtr 

Jl^gg&r;^: eg? kl u ?iU : D ggM 6 

2120 IF fc *=:* , v’* hND Z*x“nBa l, ‘ thum 
DRAW 5,D DRrtW — IOjB- DRRU a 1 
OgHW 16,0: CRflU 0?if DR^-fe f 0 

gggs :!e?i ^RAu 1 ! 

;;? G g R ?g ?* 3 - DRfUJ *“*•■ t^B-S 

^ i* h HMD I t“"PO? 1 ‘ THF'Ki 
DRRU S.i?: DRAW 0,-1* DRRI l 

«WU 0,16: DRRW - S 7® plot ? i? 1 

x<?. l»hhu B,CW LET X=X+S; GO TO 1 

2140 IF U = *T, ,< Find M^'neg" THEN 
l^RRU 0,8 DRAW 0,-16: DRAW 1,0. 

DPhw 0,16: DRAW 1,0: DRRW 0, -16 

, c p LOT x + 6 , y DRAW 0,8: DRAW 0,- 

16; DRRW 3,0; DRRU 0,16: DRAW -3 

- V : DRAW 3,0: DRAW 0 , -8 ; LET x =x 

+ 9: GO TO 10 

!||| INPUT “h or v?"^K*: GO SUE- 

2S05 |M|LJT "variable ? IY/N)";zf 

GO SUE 8000 

!I?S It t* = !‘y" THEN GO TO 2700 
g510 IF h t* h " THEN DRRU B,4 DR 
DRfiU 0,-8; DRRW -18,0 
R5SH, ® J 4 : tJftftW 0,-4: DPftU 18.0 

LET X=x+18: GO TO 10 

IP S S THEN DRRW 4,0. DR 

gW ®,16: DRRW -8,0; DRRW B,-16; 

Rggjj J'g Pg$ W £>*ftU 0,iS; 

WRHW 4,0; LET y=y+18. GO TO 20 
2700 _ IF X *=’ft " THEN DRRU -3,3: D 

gnu 3 ,-3 ; DRRW -3 , -3 ; DRAW 3.3 

KoSu x"f- D 5S‘^ DRAW 6,0; 

P?? W G . *£ DRRU -6 - ® : DRAW 3,0; 

LET x =x +3 : GO TO 10 

£?2© IF THEN drqii _ ^ , 

£5?!^ ’ DRAW 3 , -3 : DRAW -3 , 3 

^ , 0 : DRRU -16,0 DRAW O ' £■ 

[’£?*'* - x i“ : P£? U 0 - -f • DRAW 0^3: 

Sci twdmt ^W 1 y=u+ ~’ go to io 

UB S00B U PRP ° r "P"’ 1 ;**: CD 8 

3 y A S J Di n^ = l ' npn N rtI H ^ N ^I^CLE X +6 
J Sf e rtrtEh°T x i* : p Rfl ^ 2,0: DRRU O 

'?■ 0,-10; DRAW 1,0: DRRU C* 

A*®: RSSli 0j ’ 10: C>RRW 

0 Ii^ PS9! 4 ? ?.i; Draw 0 

ij 4 ~ J. j t- . VMHW 1 , U HRfiU _ 

4 i i ’ PES*** ® *3: DRRU _6j 4 ; J_£T x 

*|f- ^S T y-« ^ 4 - go to 10 

I ? 1 ^ = " PnP "J MEN CIRCLE X+6 
,y,8> PLOT X , y ; DRAW 2,0: DRRU B 

,5: DRhW 0,-10: DRAW 1 , 0 : DRAW 0 



, 10 : DRRU 1,0 DRRU 0 ,-lO: DRRU 

0 , 3 ; DRRU 4 ,- 4 : DRRU - 4 , 4 . DRRU 
1 , 0 ; DRRU - 1 , 0 ; DRRU 0 ,- 1 - DRRU 
0 , 1 ; DRRU 0 , 2 . DRRW 6 , 4 : LET X =x 

* 10 : LET y =y + 4 : GO TO lO 

350 O INPUT ’*h or GO SL'B 8 

000 

3510 IF z^s’-h 1 ’ THEN DRRU 2 ,B DC- 
AW 7 B , p I : DRRU - 2 , C DRRU 7 , 0 ,= 

I ; DRRU - 2 , 0 : DRRU 7 , 0 ,PI: DRRW 

2 , 0 : LET x=x+ 2 l GO TO lO 

3520 IF z*s" v**' THEN DRRU B, 2 . DR 
? U< ORRU 0 ,- 2 : DRAW 0 , 7 .P 

I : rt DR py ®/- £; WflWA^PI: DRAW 

0 ,£. LET y=y+ 2 i: GO TO lO 

40OO INPUT "ft or v?";;*; GO SU6 

SOOO 

4010 INPirr RT 0 , 0 , "cathode (cj o 
r anode (a) U GO SUB 6 

P 0 C? 

4020 IF :S = ‘>' w^D ,fc^ = "c" THEN D 
DRhU 0,-12 DRRW 0 , 6 ; L 
RRW 7^-6 DRRU 0,12 DRAW - 7,-6 
DRRU 7,6 DRRU 0,-6 LET X “X +7 
L' U I i,i x 0 

400 O IF I 5 = "h" RNC' ^i = , a * 1 THEN D 
gRW 6 DRRU 0,-12 DRAW 7 , 6 
? 9 W - 7,6 DRAW 7,^6 DRRU 0,5 

^‘HiW O, 12 DRRW 0 , 6 : UE T =x *7 

l -~ L> TO 1 C 

404O IF ZS = ” V 1 RND m="c" THEN Z' 
RRU 6 , 0 OPPU - 12,0 DRRU 6,0 L 
Dkh1 ^ 14 , 0 . DRRU —6 . - 7 
DRRU t> , 7 ; DRRU - 6,0 LET 
00 TO 10 

4050 IF IS = ' V" RND THEN Z 

RRl> 6 , 0 : D RAW - 14 , 0 . DRRU 6 7 

RAW t 1 , ~7 ; wAaw -C' , j*- . DRRW “C- i C 

DRRU 12,0: DRRU -6 ,0 LET u=u+- 

GO TO IO 

650 O JNPLT *'h or «“;zf Gl* 5 L *6 8 
030 

5510 INPUT ' '' p o 7 or a Fi r - t " k * 
GO SUB 80O0 

5520 IF Z*="V" RND X*="POS" THEN 
- 7 , 0 : DRRU 14 , O PLOT x , y * 

3 ; DR hU 3,0 l*PRU -6 ,D DRRU 3,© 
LET_y=y *3 GO TO 10 

If T lt 3 "V M ANP > |:"nCQ‘' Tuck! 

DRRU 3 , 0 : DRRU — 6 , 0 ' plot x m + '% 

- -'■*, C-RAU i 4 .c. 7 L gRnu'i:$f 

0 LET y=y*^; QQ Tn 

I * = ft " RND ^ $ = "pos " THEN 
DRRU 0 , 7 ; DRRU 0 ,- 14 -; PLOT x +*7 

1 : £$* 11 * * -■ . DRRU 0,-6: DRRU b" 3 

W£T_ *=x*3; GO TO 10 




C1000 

6010 IF fi="h" THEN DRRW 14,7; L 
ET vtx + U; PLOT x,y; GO TO 10 
6020 IF THEN DRRU 7,14: L 

ET y=y+14: PLOT x,y GO TO 10 

6500 INPUT *’ft orw?‘ l ; ki: GO SUB E 

S00 

5510 IF THEN DRRU B,4: DR 

RU 0,-8; DRRU 1,0: DRRU 0,6: PRA 

W 1,0: DRRU 0 , -S : DRRU 1,0 DRRU 

0 ■ G : DRRU 10,0 DRRU 0,-G DRRU 

-10,0 DRRU 10,0 DRRU 0,4 LET 
XfcX+13: GO TO 10 

6520 IF k * = " v ” THEN DRRU 4,8 D« 
RW -0 , 0 : DRRU 0 , 1 : DRRU 8,0 DRR 

4 1 : DRRU —8,0, DRRU 0,1 DRRU 

8 , B DRRU B , 10- DRRW - 8 , O, DRRW 
0,-10: DRRW 0,10; DRRp* 4,0 LET 

y-y+lS: GO TO 10 

80OO FOR 2s=i TO 7; NEXT z RETL^P 
N 
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SOFTWARE REVIEWS 




Games form the major portion of 
the software available for the 
Spectrum, so there is likely to be 
a pretty good choice available. 
But as with any market, there is 
the good and the bad , Though it 
is not difficult to differentiate 
when you're playing rhem on a 
computer, when they are star' 
ing at you from the pages of a 
glossy computer magazine, or 
sitting on the shelves of W.H 
Smiths, then the choice is far 
more difficult , There are now the 
established producers of top 
quality software, such as 
Quicksilva and Artie, who can 
be relied upon to bring out good 
software. However, various 
new companies are now coming 
into the market with new and 
often exciting programs, some 
of them having the financial 
backing to compete with the 
Qucksil vas of this world and the 
market is definitely opening up 
at an alarming rate. For these 
reasons I am delighted to have 
new packages from one of my 
favourites. Artie, a new com- 
pany, imagine, and Computer 
Rental Limited. 

Gobbleman — 

Artie computing 

Have you guessed what this title 
really means? Yes, >t is Artie's 
version of the well-known r Pac- 
IVfiin ' game. Pee Man is so well 
known now, that in a few years 
time it will probably be thought 
of as part of computer heritage: 
. , In the beginning there were 
Space Invaders and Pac-Wan, 
but the poor boys and girts 
couldn't afford 20p a game, so 



they invented the home com- 
puter . Bui we all know that 
that is wrong . E T. invented 
them, that's what he wanted to 
phone home aboutl 

Back to the serious Stuff now 
and as the old saying goes: 
When you have seen one Pac 
Wan, you have seen ’em all As 
far as Gobbleman is concerned, 
this view holds true. Visually, it 
is very similar indeed to the 
original, with the same features 
such as pills, etc, but a slightly 
better maze, in that it is bigger . 
Overall, it is quite a pleasing 
display, except lor two annoy- 
ing points: the words ’ARTIC 
Computing 1 pulsating at you all 
the time you are playing certain- 
ly does become irritating, and 
also when the ghosts eat you. 
instead of a decent explosion or 
a picture of a Gobbled Wan (get 
it?|, it simply runs through part 
of the character set at that point 

surely they could not have 
been that short of memory ? The 
speed of the response is very 
good, and the tempo of the 
game has been well-selected - 
it has to be when there is only 
one level of play I The ghosts are 
highly intelligent, and actually 
remember torun ewa y f rom you 
when you have just eaten a pill. 
Unfortunately, they are the 
same speed as you, so they are 
rather difficult to catch up with 
at times, which seems rather ii- 
logical. 

As far as being a Pac Man 
copy it is good, so it is great lor 
the Pac-Man enthusiast. But 
where it loses out is in that it i$ 
totally unadventurous. For ex- 
ample, the A corn soft version for 



James walsh looks at 
some of the latest and 
greatest software for 
your spectrum. 



it's all a 
game... 




114 



Z# COMPUTING APRIL MAY 1983 




SOFTWARE REVIEWS 



The B0C adds extra functions, glide heck down again when you 

and Gufpman from Campbell release the pressure. You also 

Systems Ltd actually expands have two Plasma Disrupters in 

on the game with variable stead of the one meagre gun 

speeds and tempo, and an enor that is found in more basic ver 
mo us number of different sions. The functions of the 
mazes, plus a new laser feature, keyboard have been laid out 

So, if you are looking for a near very nicely on the bottom row 

perfect copy of rhe original Pae- each key is either move left or 
Man then Gobbteman is definite- right; all the keys on the second 

ly worth considering, but tor row ate thrust and all the keys on 
something more challenging I the third row are fire, whilst 
would recommend Gulpman. pressing a key on the top row 

causes the game to HOLD. 

Gobbleman is available al The first thing that happens is 
£4 95 from Artie Computing , that a high resolution picture of 

396 James Reckitt Avenue, the Imagine logo drifts down the 

Hull HUB OJA . screen before the name Arcadia 

is drawn, jt will then ask you to 
Gutpmun is available at £5 95 press any key to start and you 
from Campbell Systems L td, 1 5 are then thrust straight into the 
Rous Road, Suckhurst Hiff, game itself, The idea of the 
Esses. game is to survive the particular 

race of aliens long enough for 
the counter in the top left of the 
screen to reach zero. This usual 
ly entails killing off just enough 
to keep yourself safe when the 



though it did load, and first go 
and all 1 The first screen of the 
game asks you what sort of 
punter you are . out for fun to 

deadly senous Having pressed 
the key I was pleasantly 
surprised to see a well designed 
and colourful display fold out on 
to the screen. It included a very 
good picture of 'honest Clive , 
the bookmaker, which, though 
it is not three-dimensional still 
came over very well. A nice 
extra touch is a horse trotting 
across the top of the screen |ust 
above 'honest Clive’, II wonder 
what Uncle Clive would think?!. 
When everybody has placed 
their bets (the game can 
accomodate anything from 1 to 
5 players! the race begins . 

Instead of fust having the 
horses galloping across the 
screen, which they do do very 
well, the race Course is also seen 
to be moving past them, hence 
making the track rather longer. 
One of the many nice touches is 
the fact that you can see little 
people standing at the side of 
the track, and when you come 
near to the finish the grandstand 
comes into view. The graphics, 
though not particularly fast or 
record breaking, are well 
designed and nicely arranged 
Sound has also been used 
reasonably well. Though this 
game seems to have been writ- 
ten almost entirely in BASIC, it 
has been structured to allow for 
reasonably good speed Who 
wants race horses that are so 
fast that you can't see them 
anyway? It might have been a 
little more exciting if there had 
been fences so that the horses 
might fail, but it is still great fun 
When the program is running the 
display is so arranged that it is 
difficult to miss. 

Computer Rentals Ltd seem 
to be relatively new to the home 
computer software market, but 
obviously have reasonably good 
financial backing to place their 
good sized adverts. They also 
supply a program called Galactic 
Patrol for the 1 6K ZX8 1 , some 
other games for the Spectrum, 
plus a few for the Dragon 32. If 
their other games are as good as 
Derby Day then they would 
definitely be worth thinking 
about. 

So, to conclude, it can be said 
that the programmer has done a 
good job, especially considering 
the subject matter, and they 
have come up with a pretty good 
value-for- money cassette for 
the person who wants a quieter 
life than defending the world 
from aliens 

'Derby Day' is available al 
£6.95 from Computer Rentals 
Ltd, 140 Whitechapel Road, 
London £1. 



instructions could have been 
mildly improved upon. But at 
only £5.50, it is fantastic value 
for money. Imagine also offer an 
uncondit iona 1 1 if e f i m e guarantee 
- if an Imagine software 
product ever fails to load first 
time, simply return to Imagine 
for on immediate free 
replacement . Can't say fairer 
than that, can you? Imagine also 
publicise the fact they they will 
normally depatch all orders by 
first class post within 24 hours 
of receipt. 

Though this may not be the 
ultimate game (they may be still 
working on ill, il makes nearly all 
other invaders type 'shoot 'em 
up' games look like mere childs 
play. Arcadia must rank in the 
top three arcade games on the 
market for the Spectrum 

All I say to the arcade games 
fans is that Arcadia is well worth 
the £5.50 (I'd buy it just to 
watch the graphics), and 
beware their next game 



Arcadia 
— imagine 
Software 

if you had told me back in late 
November that a company call- 
ed Imagine had come up with an 
amazing new game, then my 
reaction would probably have 
been 'Who?', By the time that 
this review is published , imagine 
should be competing more than 
favourably with giants such as 
Quick silva for the title of 
creators of the 'ultimate game' 
The three wise men of Imagine. 
OH Lawson, Eugene Evans and 
Mack Sutler, obviously don’t 
believe in coming quietly onto 
the market but with the 
advertising campaign that they 
have recently launched, they 
can only be described as having 
exploded onto the market! 
Sometimes when you see a real- 
ly amazing advert, you wonder 
whether the software Can 
possibly be as good as it claims, 
but in this case, they may well 
be justified. Imagine can be 
quoted as saying that they have 
only one real aim to be the 
BEST! 1 ! At the moment they 
seem to be going about it in ex- 
actly the right way. 

To describe accurately a 
game which relies on some of 
the best two-dimensional 
graphics around is far from easy, 
but the wording used in the 
advert is quite apt: ‘The fastest, 
meanest, most addictive shoot 
em up game you've ever 
desired'' Arcadia, which is writ- 
ten totally in machine code, and 
w.ll fit in both the 1 6K and 48K 
versions of the Spectrum, ts, if 
you break it down, really a third 
generation invaders. The basic 
ties is the same in that you gain 
points by killing off the aliens, 
but you can also blast yourself 
off from the bottom of the 
screen and then let yourself 



counter gets near zero and the Schizoids Though at the timeof 
aliens become suicidal. If you kill writing I have not seen a copy, I 
them all off, a new wave of the have been assured that we will 
same race appears, whilst if you be more than a little surprised by 
survive long enough a new race its contents 
of aliens attacks you. The dif- 
ferent sets of alien are quite Arcadia' is available from 
bizarre and amazing. They range Imagine Software. Mason Build 
from defender like characters, ings, Exchange Street East, 
to seagulls, to little space men, Liverpool, Merseyside L 2 3PN 
to pulsating blobs and 
asteroids the list goes on. 

The graphics are amazingly 
smooth and precise, with an ex- 
tensive use of colour and sound . 

The game has a highest score 
display though you can't type 
your own name in, which is a 
shame. But remember that most 
of the really amazing games, 
such as Time-Gate, only fit into 
the 48K machire, whilst Ar 
cadia will run in the 1 6K or 
48K . . , a feat in itself. 

Arcade addict 

Arcadia is highly addictive and 
very well presented, though the 



Derby Day — 
Computer Rentals 

I have to admit that when I first 
saw the title of this program I 
didn’t exactly jump for joy; in 
fact, the thought of looking at 
another horse race program 
decidedly made my heart sink. 
Surely anybody can make three 
blobs race from one side of the 
screen to the other? 

When f had recovered, l 
decided to take a risk and load ft 
up. Derby Day takes well over 
the standard 1 6K of memory, so 
it took a little white to load. 
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ZX81 

SPECTRUM 
VIC20 
TRS80 
NEW BRAIN 
JUPITER ACE 
Etc. 



Order form, Please send me. HI-STAK setfs) fal £3 95 per 

set! I enclose cheque/P 0 for 

N a me _ 



Address 



Post code 



To Warp Factor Eight. Dept ZXC 
6 Pelham Road Branching. Ware, Herts SG1 1 2QU 




SUPERB SPECTRUM SOFTWARE 
QUALITY THAT LEADS THE FIELD! 




DERBY SAY * ihr S; ONLY £5 95 the PSP 

Gambling on an,- horse in the held up to 5 payers can lay bets w4h 
Hona^t Cl i vi r Spectrum the bookmaker as (he horses circle m ihe 
pargde ring Will C'i ve«,tre p that smiled Watch the race tittginaslhe 
lap- 1 iiMs and marvel at the amazingly realistic 3D perspective 
animation as she 'tiers jockey to- position See the horses aria 
riders in r jil iiiqht a‘-. they »an L - S;,-i:Miii-r- a mo pun intend rrp ;\rrr 
■no the home straight past the stands Hold yuur breath at the stow 
moiion lirush Sound and Colour is used lo its tu'lost «n Ihis J4K, of 
superb ijrogfamfftvng Not recommended lor compute?* 
gamblers 



THE ORB .-.tflw-JHK -F^ITRUM ONLY £5 95 

Quite simply THE ORB brings Ihd world oi Dungeons ana Dragons 
to yo ur Spectt u m V ou musi 1 m d the Orb and it s Ba so and Studs SO 
that the Kingdom can piopm again Choose your rote as a VV^ard 
Mercenary or Philosopher etc With arhirtad of monsters eice:tcn| 
sound and graphics real lime battles and a comp’-* and evil land 
which will only give up the orb alter hours or rnost 1 kety days Ot 
enthralling pray Save facility provided for Survivors needing food 
or sleep 




RESCUE tor [hi 43K SPECTRUM ONLY £5.95 

How can we Summan/e >n a short ad. an adventure game that 
needs a Special Pr ogram to detail «!s RuteS 1 Very VERY simply you 
must tina the Map an j Raa-ct then plot your route and monitor 
patrols as they scourtne JO* locations you are trave ng through ' 
you have Th? nght equipment you can cross mto Secret territory in 
search ot the Castle ano the imprisoned Princes if you manage to 
find It and gam entrance there art- marry ira<($ and tests if you 
manage to Imd the Princess you must still return to base w>th nor 
Utilises ai ; tne Spectrum $ facilities and takes hours to play 

ALL PRICES INCLUDE VAT & P&P 



SOON ™ MSNZIES 

«* *• H |^r 



JACKPOT 48* Pr ^I H ... ONLY MAS 

A complex s^mu'a’iDn qF a popular fruit r^a-cfimc using potmabfp 
graphics la (tie futlesl it contains ^ compioie *n|fti(iuciinn to me 
rules at il s HOLD. NUDQE GAMBLE Ana FEATURE: BOX with 
anirnati?d dome Mem ary mapped reefs spmursancous revoluSion 
$iaggeted stop, dntmaled tael snp payouF payoul bDard and 
realistic sound ^MecF rtrcreale the original A must and a wallet 
savor for any Fruit machine tiufi 

OEALER ENQUIRIES WELCOME 



MAIL ORDER FROM: COMPUTER RENTALS LTD., 

140 WHITECHAPEL RD, LONDON El. Tel: 01-247 9004 
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HIGH QUALITY PROGRAMS TO HELP 
YOUR CHILD LEARN 

PFl currency testing a new senes of educational sofswa'G and 
the ffcrsl programs are now available lor safe to run on Commodore 
and Sinclair micro computers The soil ware is specif really 
deigned to pfQvt&& controlled d/rM and prpcuct; in graded 
exercises tor children aged ?-11 mine following subjects 

English 
Arithmetic 
Verba® Reasoning 
Reading and Speif-ng 

iwiiih special consideration tor remedial problems! 

Each program has been especially designed by highly quaMietf 
experienced educationi sts and written by professional pro 
grammers Inals have demonstrated lhat these programs really 
stimulate children's enmus^asm and do herp men to realise fheir 
academe potennat They wdl be ot great value lo parents and 
teachers for normal advanced and ^remedial training and also for 
I hose preparing children tor Common Entrance ■' Independent 
School Entry examinations 

For former details please write to PFL at fhe address be low slating 
whether you are a parent or teacher the typo Of computer available 
ana in which subjects you are interested 

PROGRAMS FOR LEARNING, 

Dept. zx. 

4 Stanley Road, 

East Sheen, 

London SW14 7D2. 

Tel: 01-878 6498 



SPECTRUM DUST COVERS 

High quality — Washable £1.95 
* Also available for other Computers * 

FLEXIBLE FLAT RIBBON CABLE 

5 way or 8 way to soil ZX8t & Spectrum 

* Specify length required * 



T-SHIRTS EJ.S0 SWEATSHIRTS C7 WI. Blat* W*l 1 03 SINCLAIR ZX§1 
.1- *!• v wi"i blue I. ZX ••l , FC"Ri.lVI * rjinbs-ft 

Terrific hand airbrush * *4 sfiulh c.dil pumd designs I M A MICRO ADDICT G* 
MICROCOMPUTERS 1AKF YOU NTQ ANO’HEF* WORLD AQWW 
space s T-Shms f4 5D SMatfthffls £i 00 

StMKsfy it {it i^quiriHJ 24 tu 4* 

ZX LOADING AID lor IX m ZxBl ot ZX Spectrum rptea^e fpeo^l 
r;iH»5Sw0r* from dtf . JSling valuer fi-ugii n between £ 

Mint r^enrdef usd * gw* LEDS on — oijinmum voi ume ser red lEDuj^v 
an — volume loo I gw., yeflow LED on — loo b*gft f \ i 95 deludes 
.n^iTuci.dns Push Oullon ro resel k cursor El *»Tra Fatp r -one & SxT se 
r-( n-l V i ■ ' is Cl SO txtra 

ZXB1 KEYBOARD BLEEPER i ■ vi*:]-;. > Jba ■ ■ - .v-nj J - ' 

s^’isilivi- ►rHybUiVfi cheap *, — r,isy mvlailalion AM 21U imaraclcfS bk^ in 
S modts So soldering r«|uiT^d - 3! ecmnocliDns plug in Pfti 
ntjhto cas^ ufHfer ^ev&oa-rdCH ZKBl PCS So trailing wire* — .a too sajiis mosi 
p J i st« kc ybofl* ds .i va laok? for Z*8 1 29 9b «nd ude* iBuskaled mslr lc front 
On. oR swuch El 50 enXra 

* Alt prices include P&P * Send l i e tor further detail! * 



FULCRUM PRODUCTS dept. b 

14 Steep Lane, Findon, Weal Sussex BN14 DUF 
Tel: Findon (090 671) 2750 



THE CHEAPEST KNOWN RAMPACKS 

IN THE WORLD 



64 K RAMPACKl 


16 K RAMPACK 


£44.75 


£19.75 




Fully compatible with ZX81 and all accessories — simply plug straight into user port at 

rear of computer 

• Fully cased, tested and guaranteed • Gold plated Edge Connector coated lor extra 
long life * Secure no wobble des an • Same sleek case for both versions 

Price includes VAT and P&P 

Delivery normally 1 4 days. Send Cheque PO payable to 

CHEETAH MARKETING LTD 

359 The Strand. London WC2 Tel: 01 -836 1401 Tx: 8954958 
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New wave music 



Following in her 
series, Toni Baker 
author of 
'Mastering 
Machine code on 
your ZX8T, 
transforms your 
Spectrum into a 
musical machine. 



gram which goes with it. 

Ihis is called Cathy's Pro- 
gram. the original version of 
which appeared in my book 
Mastering Machine Code On 
Your ZXfil and was written for 
the Sinclair ZX8 1 . This new up 
dated version, however, is writ- 
ten for the ZX Spectrum 
Although its basic structure is 
the same, the individual parts 
have needed to be entirely re 
written. 

The purpose of the program 
is to turn the Spectrum key- 
board into a musical one. so that 
each key produces a different 
note, and continues to produce 
it for as long as the kev ■$ held 
down. The diagram in Fig. 2s 
shows which key produces 
which note, there are two oc- 
laves, with the lower two rows 
producing notes from middle C 
upwards, and the upper two 
rows the nerd octave above 
this, The program is entirely in 
machine code and once set in 
motion will continue to run until 
you break out by pressing Break 
(Caps Shift and Space) as nor- 
mal 



Long, long ago in a galaxy far, far 
a way . great battles were waged 
between the humanoids and the 
space invaders, the spaceships 
and the asteroids. This world 
was brought to your attention 
with the coming of the video age 
first in arcades, and now in 
home computers like the Spec 
tr urn In the comfort of your own 
home you can gently soothe 
away all your frustralionsby kill- 
ing untold millions Of malevolent 
a lien 5 , fighting with mystical 
dragons to rescue beautiful 
princes from evil wizards, or 
testing your intelligence with 
maze games and mastermind 
puzzles. After all what else 
are computers for? 

In another sector of the 
galaxy lay accountants and 
bu sines sf Oik ponder over the 
strings of figures being reeled 



off by the ZX Printer telling them 
to the nearest penny how much 
tax they can fiddle before they 
get caught, or staring for hours 
at the bland bar-charts and 
friendly graphs plotting current 
profit returns against the popu- 
larity of 'Crossroads' After all, 
computers weren't designed for 
playing games or were they? 

Strumming your 
Spectrum 

Then one day, as I sat drinking 
coffee and chatting away to my 
fellow compatriots, wishing I 
could play the guitar as well as 
they, a friend introduced me to a 
new concept. Maybe com 
puters have a purpose m life 
beyond simple sport and 
science Surely computers like 



the ZX81 (for this was a long 
time ago} had meaning m the 
fields of art and music and 
culture A program, it was sug- 
gested. could be viewed as a 
work of art, with the program 
mer being the artist If this were 
so then most of the programs 
we see around us are functional 
- anaiagous to chairs or tables 
they were not, in general, 
beautiful analogous to a pam 

ring or a piece of music. It is to 
this friend that I dedicate this ar- 
ticle and. in particular, the pro- 



A small amount of explanation is 
required before the listing will 
make sense, and so the fust 
thing I ought to do is explain the 
principle by which notes are pro 
duced on the Spectrum. The 
most important instruction is 
OUT (FE),A. The Spectrum can 
only produce one type of sound 
- that is. one type of waveform 
essentially, a square wave or 
a rectangular wave A square 
wave is a wave which at any ins 
tant in time may be either at 
HIGH potential or at LOW poten- 
tial. it may never be at an inter 
mediate potential. 

Here's what the instruction 
OUT iFEi.A does: suppose A 
contains the {binary! number 
'xxxnxgrb: leach letter repre- 
sents a binary digit!. The xs are 



b: O switch the blue gun off, 1 = switch the blue gun on 

. r: 0 = switch the red gun off, 1 = switch the red gun on 

g: 0 switch the green gun off, 1 - switch the green gun on, 

n: 0 switch the note generator to LOW potential. 

1 switch the note generator to HIGH potential. 

Fig, 1 A breakdown of the individual 
loners of A in the instruction. OUT IFEl.A, 



machine code 

Mastering machine 
code on your spectrum 
— porta 



its 
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MACHINE CODE 



for our purposes effectively 
meaningless, but the other let 
ters:n, g r and bare quite impor 
tant, They switch hardware 
devices on and off (see Fig 1 I 

Sits 2, 1 and O then control 
the overall colour output to the 
screen, (In practice it is only the 
BORDER colours which may be 
changed in this way — the 
screen colours are controlled by 
the attribute bytesl. 

The principle of creating 
music then is to create a square 
wave. The procedure for doing 
this is 'short delay .''OUT IFE!, xx 
x 1 xxxx short delay OUT ffEh 
xxxOxxxx repeat for as many 
cycles as required'. Note that 
doing this will automatically 
change ihe BORDER colour. If 
you wish to avoid this then you 
must slightly modify the pro- 
cedure to 'short delay'OUT 

1 FE) . x xxOxbbh short delay 
OUT iFEl.xxxOxbbb repeal for 
as many cycles as required' 
where bbb represents the cur- 
rent 0ORDER colour number in 
binary 

On that note.,* 

Before we look at the finished 
program. I'd like to introduce 
you to one of the subroutines in 
the ROM The subroutine is call* 
ed K E Y SCAN, and its effect is 
to determine which keys, if any. 
are currently depressed, Vou 
can use the Subroutine simply by 
the instruction CALL 
KEY SCAN (C08E02I The 
machine code registers will all be 
wiped out by the subroutine so. 
if you Wish to preserve them, 
you must PUSH them onto the 
stack and then POP them on 
return. Register DE will contain 
the final output of the 
subroutine as shown in Fig 3, 
Also in the case of two Or more 
keys being pressed simultan- 
eously. the zero flag will be 
RESET. In all other cases, the 
zero flag will be SET 

The key codes mentioned in 
the above description are m all 
cases a number between 00 and 

2 7 A different number is return 
ed for each key. The codes 
themselves are listed in Fig 2b 
you can see for yourselves that 
the keys are covered m what at 
first glance seems to be a very 
strange order 

There is one final point I have 
to make before we can Turn the 
Spectrum into a musical mstru 
ment. Little things called Inter- 
rupts- Fifty limes a second, the 
Spectrum hardware sends a lit- 
tle pulse down one of the pins 
connected to the Z80 chip 
When this happens, one of the 
following sequences of things 
will happen, depending upon a 
previously unheard of flag called 
the rlFFl Interrupt Flip. Flop onel < 



Fig 2 a Which key 
on the Spectrum l — 

f woduces which note? 
There 9 two octaves, 
the bottom two tows 
producing notes above 
middle C and the top 
t*n> rows producing the 
net i octave above that 
iftote that the 
them t et notes 
art indie e ted with t — 

tn asterisk i I 



Ftg. 2b The codes, 
and how they are 
eMoeeted on the 
keys at the 

Spectrum 



F* 3 Th* cQnltnli of tkl register. D£ 

SITUATION 

No key at all 
Caps Shift only 
Symbol Shift only 
Both Shifts together 
Any key without Shift 
Any key with Caps Shift 
Any key with Symbol Shift 
Any two keys together 



VALUE OF DE 

FFFF 

FF27 

FF 1 8 

2718 

FFaa, where aa is the key code of the key concerned . 
27aa. where aa is the key code of the key concerned 
1 8ea, whore aa is the key code of the key concerned 
aabb. where aa and bb are the key codes concerned 



ZX COMPUTING APRIL MAY 1963 






MACHINE CODE 




9E93464B 


NOTES 


G 6<f G + 


F + 


» Keys B, H, Y and 6 


0050A9B4 




Ft F* 


F 


Keys 5, T r G and V 


BA813D42 




A A tt A + 


G + # Keys N. J, U and 7 


5C56G0C1 




D + A E + - 


E 


Keys 4, R r F andC. 


78003539 




B 0 + 


A * *t Keys M. K, 1 and B. 


6962CFDD 




C + D + D # 


D 


Keys 3. E, D and X 


70003200 




C+ M - C+ + 


— 


Keys Symbol Shift. L. 0 and 9 


0070ECFD 




C + CM 


C 


Keys 2, W, Sand 2. 


00000000 




— — — 


— 


Keys Space. Enter, P and 0 


00000000 




— — — 


— 


Keys 1 , Q, A and Caps Shift. 


00 


SOUND 


NOP 




This subroutine causes a 


00 




NOP 




very short delay the exact 


00 




NOP 




timing of which is determined 
by ‘B\ before sounding 


10FB 




DJNZ SOUND 




D3FE 




OUT (FEl.A 




a pulse. 


C9 




RET 






call here: 










3A485C 


START 


LD A.fBORDCR 




Bits 5, 4 and 3 contain the 
BORDER colour. 


IF 




RRA 






IF 




RRA 






IF 




RRA 






E607 




AND 07 




A: BORDER colour. 


F610 




OR 10 




A: BORDER colour but with 
bit 4 set 


4F 




IDC.A 




C: BORDER colour + bit 4 set. 


F3 




Dt 




Disable Interrupts 


C5 


LOOP 


PUSH 8C 




Preserve the value of C 


CD8E02 




CALL KEY SCAN 


Scan the keyboard . 


Cl 




POP BC 




Restore the value of C. 


212027 




LDHL.2720 




HL: the key value for 'Caps 
Shift Space'. 


A 7 




AND A 




Reset carry flag. 


ED52 




SBC HL.QE 




Compare key pressed (if any] 
with 'Caps Shift Space'. 


281 B 




JR 2. EXIT 




Exit orograrr if desired. 


78 




LD A r E 




A. - key code (ignoring Shifts). 


3C 




INC A 






28EF 




JR Z.LOOP 




Loop if no key pressed . 


AF 




XOR A 




A: *ero 


57 




LDD.A 




DE key code ignoring Shifts. 


21 notes 




LD HL, NOTES 




19 




ADD HL.OE 




Point HL to note value in table. 


46 




LD B,(MO 




B note value. 


BB 




CP B 




Compare B with zero. 


28E5 




JR Z.LOOP 




Loop if no note on ihat key 


79 




LD A.C 




A: border colour (bit 4 1 1. 


C5 




PUSH BC 




Preserve the value of B 


CQsound 




CALL SOUND 




Generate first half cycle 


Cl 




POP BC 




Restore the value of B. 


E607 




AND 07 




A: BORDER colour (bit 4 Ol 


CQsound 




CALL SOUND 




Generate second half cycle. 


1 8D8 




JR LOOP 




Repeat sequence. 


FB 


EXIT 


El 




Enable interrupts 


C9 




RET 




End of routine. 



Fig 4 Caihy's program 



I The people who name these 
things must have some sense of 
humour]); 

If IFF 1 o Then do nothing. 

If IFF 1 = 1 then: Slack all 
registers onto the machine 
Stack; 

CALL 0033 is executed this 
does the following: 
increment the system variable 
FRAMES; 

scan the keyboard, updating t hi- 
system variables KSTATE ana 
LAST_K 

POP all registers from the stack 
and carry on as before 

The normal state of the flat IFF 5 
is one. so that all programs 
machine code or BASIC, are 
slowed down because the sub 
routine at 0038 is executed 50 
times a second without our 
knowledge or consent. With 
regard to music, it means the ex 
act timing we require in order to 
produce square waves of the 
right wavelength will be totall> 
wrong since we shall have no 
idea as to whether or when the 
interrupt routine will be earned 
out in any given cycle. In order to 
overcome this problem, it is 
necessary to resei IFF 1 to two 
so that the above sequence of 
events will not bo earned out 
The instruction Dl I Disable Inter 
r opt s' is equivalent to saying 
LET IFF! - Q, and SO this, then 
is the instruction we need 

When the Spectrum, in not 
mal use, waits for a key to be 
pressed, what is renffy happen 
ing is that It is waiting for 

K STATE to change. Note that 

this can only happen if IFF1 1. 
for otherwise the subroutine at 
0038 will never be called and 
the Spectrum will just s>1 there 
waiting forever, while the poor 
old user can do nothing but 
gnash teeth and throw bricks at 
the television. In order to pre 
vent this from happening El. 
(Enable Interrupts or LET 
IFF 1 1) must be executed 

before returning to BASIC. Any 
machine code program which 
runs while the interrupts are 
disabled may only scan the key- 
board by using IN ,(FEj instruc- 
tions. or by CALLing 
KEY SCAN, not by examining 
K STATE or LAST K 

Figure 4, then, is the final 
result Cathy's Program for the 
Spectrum. Despite its lengthy 
appearance, it is actually quite 
short and doesn’t rake very long 
to feed in at all. To all musicians 
Out there behold your ne w in - 
strumenl! 

In my next article I shall con- 
tinue on the theme of creativity, 
but with attention turned 
toward the visual, rather than 
the audial. 
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/stems 



THE VERY BEST IN MACHINE CODE 

FOR THE ZXSPECTRUIWS 2X81 

Art fxf Hjr.f.-ni iitppdmf doutote rtetiffktf #rttf fr%*ted 
Iff .i/lua ^ Mum f+xr i hk/u* V A T jnd pvitjge 
V*ftm iiftQpf SAf tuft Arjf 



MASTER FILE buNnm efcwftftuc 

•nd rvpor i inq ty § frm So flfjrbic- ?hji m re uurtjlp ffir your rniitinf lull, 

cjialogu**. slock coni rot T th if «etl ipfilxil Wl a** nmdleri f ufl ly 
etelmcd din jnd rfpvl duptiy lornuti. dynjm*c w*f uhl# l*ngih trl». rccerch 

jnd Hljtj HffiH Fully me™ IbrvM wlh pQFwffful ietwcti Ifitiiin kiMk^ EuTJ! 

ftft uixlait. mulUplf rrdn3ffidef>l Mu. pfinlunq ¥«. w# im to mpgvt 
'Vnc^tklr ivt Illicit 4rliv«ft l¥*#*ly til Tht fiK wr uie ti nuchuic rodv, » 

you grl J 2 K p#f frit Corrwi with e«*me 4 # Mr «nd 22 p«q* flWhirl f 1600 



Nftv MastcrfileJfi 



iucusio 1 1 it nu ig* sp^mo*™. 

ft* hire# product 1 UlHtt yft|*onoi MASTEBFfLl til ltd MASTf flFlLE 16, 
1 1 h« most of tft* rraturn of l»g MA-STE RFHLE. wilti 7 predefined report 
fprmttt jnd 6 pi* ikfinnt iiekfr t q (wm. rickeii. tic, ind we Nm lound i 
uielul 4500 bvm ol lilt Hsp.t MAST Eft FILE MaSTF SFlLE 16 at luily 

’file comp#! ibie' *nd will happ. iy prara each otVmt % file*, so iKal 10K ownffl 
who ul^idt iC 4SK can uw Lheir old file* ^mmwi'etely Compleie w«ih T? p*je 
manual priced at £d 95 

PLEASi remember to state clear ly which version of 



S'- GUUW« 

w^ih 16 maze* 4 chacen. I***r drlance. 0 gftdtt, 0 fprrcti, dtfno mod*, chome 
of lOVtttck control "An good program rm*% (kirn Allan for 

Pupulaff Computing Weekly We Ihinh you will agree €6 95 



s™. gnat HmcMI •dtnhul Hir: to GUUWA* [4 ?b 

ITmiw the fast one t rhr pfrdemwr to 

MASTEflF iLt and 1 in krt* ill ftrtr It* world ncrw Spec i licai khi h vtrv tumil** 
IuMASTERFILE £l?00 

Campbell Systems. Dept (zx), 

15. Rous Road, Buckhurst Hill. 

Essex. IG9 6BL, England. 

L Telephone: 01 504 0589 



tfttKMI >d*nric#l IPK u GULfMAft [4 tb 



Battle of Britain 



A strategic Wargame for the 48K Spectrum 



only £5.95 
{inc. pEtp) 



MS 



I The Broadway, Grantch&ster, Cambridge CB3 9NQ 
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Ofve day mummer 1940 Reports a to cormm gm nt enemy tfflmbcc 
squadrons crossing me Elfish coast, target unknown 
How are you 10 deploy the nine* lighter squadrons tin-tier your 
command to intercept the incoming throat f 
Bnlish and onemy squadron movement are plolied on a superb 
nigh resolution screen map oT south east England with commune 
cal ions signals presented both visually and r mots* -a do 
features variable difficulty levels lull eonimi of squadron 
■ rJ uvernenfs fand.pmfcy selected targets and bomber routes ntr 
each game intelligence reports refuelling ere 
A loose game of strategy for Onfir player 



48K Strategic 
Wargame 



Name 

Adciresi 



C3UICKSILVA 

are proud to announce they 
are now marketing 

PIXEL GAMES 



TRADER 

A trilogy of 16K programmes, that combine to give 
an epic 48K graphic adventure As a galactic trader, 
you deaf with some very twzarre customers indeed. 
Will you Jtve to tell the tale? 



.JUJIUJ 



PIXEL POWEH A graphics workshop p^cleri vnfh useful 
fMiim like C Went. Anend. Srw. View Set 

HARVESTER A cut-th™t st/a tegy g.»irw for f to < pliym 
BRAINSTORM . .hi ■ > get our thw** sp*e r*pfowrs* rosS 
.1 n vrr of nasty goo without pkiwrog ineir minds 





j ja: *r.*- f ^ ' in w.i 




L|J 


ZX-81 GAMES 

Trader 


ZX-81 + ?6K RAM 


£9 9S 


□ 


■ Sutepace Striker + Zor 


ZX-BT + I6K RAM 


£3 95 


□ 


Starquesi + Encounter 


ZX*BI + t6X RAM 


£3 95 


D 


VICZO GAMES 

1 Trader 


VIC20+ I6KRAM 


£14 95 


□ 


SuDspace Striker * Zor 


VICZO + I6K RAM 


£795 


□ 


starguest + Encounter 


VIC20+ 16KRAM 


£795 


□ 


Pixel Rower 


VICZO + 16KRAM 


£7.95 


□ 


Harvester + Erainstorm 


V1CZ0 + T6K RAM 


£795 


□ 



Pteaie wnd me The g-imev as ticked 
Tottifcnegue/PO enclosed 



C hegue fn.iy.inir* e i i OiJ IC K Sf IVA 









Software 

selection 

If you're looking for 
software for your 
Sinclair computer, check 
out our comprehensive 
checklists first! 



AMZXFlLt 


U 


Amershem Soil ware 


T6K 


[4 00 


AM 2XMON 


U 


Anffrihjim Sollwjiri' 


16K 


[0.00 


Anlhmatic Te^eri 


f 


Hatd a Soft 


3K 


£3 95 


Around Europe m SOhrs 


G 


S W Het^i 


1ft*. 


f4 26 


Art b Fun 


G 


A Parson* 


1 OK 


f4 9$ 


Assembly 


U 


Ante 


t6K 


16 95 


A»*E Stripptf 


G 


Buffer 


16K 


[4,50 


AtlerotiJt 


G 


GukA iwiva 


10K 


f5 60 


Aslercnds 


G 


MAto Gen 


i6x 


£3 91 


AsteToicJi 


G 


Silvetioll 


16K 


13 96 


Asteroids 


G 


The Software Farm 


1BK 


£6 95 


Astro Sled 


G 


Arcadia 


I6K 


£1 99 


Astro Invaders 


G 


John Ffifvce 


16K 


13 65 


Atoms 


i 


AVC Soil ware 


16K 


f 3 00 


Auiodtei 


D 


CjHfi Computer 










Simuloikpnit 


IftK 


IS 00 


Avenger 


G 


Abacus Electronics 


tftK 


[4 95 


Aw*n 


G 


Fdilti ado 


1 6k 


IS 95 


Aw AN 


G 


Understanding 


16K 


15 95 


Bagatelle 


G 


Cambell System* 


IK 


14 00 


Bank ACCOuOt 


B 


T ransform 


10K 


EB.Tf 


Bargain Bytta 1 


G 


Richard Shepherd 


t6K 


15,00 


Bargam ByH*i 2 


G 


Rich*fd Srwphenl 




16.00 


Battleships Komi Kan Dnve 


G 


VaH Compviip-r 


T 6K 


0 50 



The trouble with owning a ZXfl 1 
computer is that you ere in- 
variably spoilt for choice when it 
comes to software- took 
through any computer magazine 
and vou will find yourself 
floundering is a sea of software 
titles. 

In this special feature, we 
have gathered together a com- 
prehensive selection of titles 
currently available on the 
market. To help you further, you 
will also find the type Of pro- 
gram, either game (G). business 
£81. Domestic (Dl, Utility {UL or 
Educational lE), the company 
you should contact and the pt ice 
of the cassette At the back of 



the listings, you will find a list of 
all the companies mentioned, 
complete with an address at 
which further enquiries may be 
made 

Happy hunting? 

Apologies 

If you supply software cassettes 
and you do not find your pro 
ducts mentioned in these lists, 
please wnte to ZX Computing, 
marked for the special attention 
of the Deputy Editor, and when 
it comes round to updating this 
feature for inclusion in a future 
issue, we will be able to include 
your software titles 





ZX81 software 







Amt: 


IK 


n as 


1 K f yin Learning 


E 


A Person* 


IK 


13 95 


1 K Gama* Pat h 


G 


AfUC 


IK 


£6 00 


IK Vt#lh* 


E 


Mr Purvey 


IK 


C3 60 


1 K Sugar Trio 


G 


Software Master* 


UK 


17 95 


10X f un Learning 


£ 


A Parsons 


IftK 


[4 36 


1 6K tj limes 


G 


Sen Nut S-W 


16K 


16 95 


1 6K Mnitw 


E 


Mr Purvey 


1 6K 


£ 3 50 


3 D Calender 


G 


J K GtQV* 


10K 


14 36 


3-D Labyrnnih 


G 


dKlronki 


16K 


€3 95 


3 D Monger Male 


G 


J K G«vt 


16K 


£4 96 


50 IK Programs 


G U £ 


Educir* 


IK 


16 95 


A DV E M T 


G 


WorK Force 


16K 


£5 95 


Accounts 


D 


Person li 1 So! e ware 










Services 


10K 


C4 95 


Aeiron Games 


G 


A Pyjr^Ofli 


IftK 


f 4 95 


Adventure 


G 


Fprtadc 


T6K 


r& 96 


Adv«rviuf« 


G 


A Emt r sd ! t 


1 ftk 


[ft 95 


Advflniur# 


G 


Anglo American 


10K 


£6 00 


Ad venlure A 


G 


Arlic 


16K 


CS 95 


Adveniur* B 


G 


AfttC 


1$K 


IS 96 


Advaniure C 


G 


Artie 


16K 


£5 96 


Ad vent ura 1 


G 


Abersoil 


IftK 


£3 95 


Adventure 1 


G 


D i Moody 


Iftfc 


15 GO 


Adv#nlu«* 2 


G 


D J Moody 


10K 


£5 00 


Adventure 3 


G 


D J Moody 


10K 


£6 00 


Advtmufr 4 


G 


D J McM?dy 


I6K 


15 00 


Adventure In Time 


G 


Worl Force 


16K 


£ B 00 


Airline 


G 


C aw v Compiler 










Simula linns 


1 GK 


£6 00 


Angle 


l 


A VC Software 


16K 


13 00 


Altftim 


€ 


Qry.mti 5 W 


I6K 


€1 87 


Aliert Dropout 


G 


Slver»olE 


1« 


13 9b 


AM AIOH 


U 


Amersham Soli ware 


10K 


19 00 


AM 2X£DlT 


u 


Ameitham Soli ware 


1£K 


14 OO 



M2 



BaTrleo* 0r=i.im 


G 


iuHw 


1 BK 


£4. SO 


Beam Analy irt 


i 


H^ldergav 


1 SK 


f?5 00 


Beam&can 


R 


HikterOav 


1GK 


£26.00 


Beorwiga 


1 


Bryanl S W 


TSK 


£1 B7 


aipiogy ' 


E 


AVC Soisw^re 


ISK 


£3 00 


Biukjgv 2 


i 


A VC Soli ware 


16R 


£3M 


RreafcOHJi 


G 


Anglo Ameren 


t6R 


1 4 50 


SyeaVQUt 


G 


Bug Byte 


IK 


£3 SO 


Biukoiit 


G 


J K Grave 


IK 


£1.05 


BreaVouT 


G 


Mikfo Gen 


16K 


£3 95 


GnchSttitf 


G 


fl a R So* (ware 


16K 


£3 TS 


Bridge 


G 


zn sas 


16K 


£6 50 


Bomber 


G 


Mikrp Gi! ■ 


16K 


£3 95 


Budget a Addr ess Book 


D 


Mr Purvrs 


t€K 


£400 


Budget Ptogrums I ?!- 


B 


Hilderbav 


1 6K 


£17.00 


Bu-m got 7 


G 


Software Matters 


IK 


£4.95 


Business Account 


B 


Ttaiwfocm 


1 6K 


£8 75 


Bosmess M«lel Modeller X 


D 


Caaes Comguier 










Simulations 


10K 


£800 


Business Peck 


B 


Transform 


I6K 


£2500 


Can Ol Worms 


G 


Automata 


16K 


£5 00 


Cassette 1 


G 


Or win Bolt ware 


IK 


£3 JO 


Cassette 2 


G 


Otwki Suftwara 


IK 


(5.00 


Cassette 3 


G 


Orwmi Software 


16K 


£5,00 


Ce&seEte 4 


G 


Or wm Software 


1 6K 


£5 00 


IK Scramble 










GunBght 










Ihvadwa 










GftiflJty Ihviide ri 










Snakebite 










Fvngaioidi 










Life 










30 T^C Tee Toe 










Cassette G? 


G 


Psion 


1BK 


(4 95 



Fee* Metres CCHiwef sum 
R*ng» Round Salum 
Secret Code 
Mind Boggling 
Sikfllto 

'-fcrlucl 
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SOFTWARE CHECKLIST 



KP 


Cassette G3 


G 


Psuon 


IfiK 


£4.95 


Chess II $p#Oal 


G 


ArhC 


1 GK, 


£45 00 


SO 


Tra-n Race 










City 


G 


Macronics 


1 0K 


£S 95 


iS 


Challenge 










Daw* 


E 


Bryant i S W 


18K 


£1 B 7 


lb 


Secret M#uagt 










Compiler 


U 


SilveEkolt 


1 6K 


£6 95 


IS 


Mmd That Meteor 










Compound 


E 


A VC Snltwarf* 


16K 


£300 


lb 


Character Doodle? 










Com pul lie 


D 


Jaysaft 


1 6K 


£4 95 


JO 


Currency Conversion 










Compuietwiritr 


D 


Compute* * me 


t&K 


£7 95 


JO 


Cassette G4 


G 


Psion 


I6K 


£4 95 


Computer Count ZX 


0 


Bullet 


1 $K 


17 95 


n 


Down Under 










Condition Red 


G 


Work Force 


16K 


£3 95 


15 


Submarine* 










Co nil id 


G 


Martech Gjmoi 


1 £K 


£9 50 


i& 


Doodling With Graphics 










ComlaNation 


G 


Anglo American 


1 QK 


£B 00 


19 


Pnvisifeie Invader 










Counter 


G 


Buffer 


3 6* 


15 50 


IS 


Ri? actions 










Crag of Doom 


G 


Micromor 


tflK 


£4 99 


d 


P«1 rol Conversion 










Critical Path Amt v m 


B 


Hiidetbay 


IfiK 


£15 00 




Casseiie G5 


G 


Pwpn 


16K 


£4 95 


Croaks Crawl si 


G 


Qutpksilva 


16K 


£3 96 


K3 


Martin n Knockout 










Crystal Ball 


P 


Hard & Soft 


IK 


£3 95 


■ & 


Graffiti 










Cursor input 


U 


Ssrious 5 W 


IK 


£391 



Q 

0 

O 

7 

O 

O 

o 

CP 

6 

5 

6 

o 

5 
€ 
C 

6 
& 

d 

o 

o 

o 

o 

c 

0 



firm the Mate 
Labrymth 
Deep 4 Buck 
Contmemei ifdut i 
Client G& 

Giilanc Invasion 
Journey into Danger 
Cwte 

Hwm HokGotl 

Solitaire 

Daylight Rotibvry 

Cluetlfi <3-7 
Race Ttd^ 

Chifi 

Nwo 

towflt ol Hanoi 
Ootkimj the 
Golf 

FiSCmfllifig T&wor ©t 
Hanoi (problem! 

Cassette G8 

t •□ W l“ r t rail 

0 M 

Cassette G9 
Et<o Rhyihms 

Voidf Grip Rhylhms 

Cassette GIO 
Backgammon 
Ci»fMC Oil 
Ora 

Cassette G 1 2 
P*i il0y$ Swamp 
S&fcew'fc island 
Cm«ntGl 3 
Space Raiders 
Somber 
Camtie 0 1 4 
Fr.tfni Simulation 



Puon 



16 K 



I ' 4 95 



" e *»w, 



Pe^ioo 



I 0 X 



14 96 









G 


Pimm 


16K 


£4 95 


DCoder 


y 


Perkonal Soli ware 












£6 95 






Service! 


V6K 


£5 95 


G 


Psi on 


16K 


Deies 


G 


Cera Compuiej 


















StfV*A#t>oni 


1$K 


£5 00 




Psion 




£596 


Dima# is thfl B^ast 


G 


Anglo American 


16K 


£« 50 


G 


10K 


Ocntis»r b the Beast 


G 


Big Byt& 


tax 


Cfi 50 




Psion 




£6 95 


Dir .iTfedSc* 


B 


Gemini 


t#K 


£ 7 50 


G 


16K 


DaEa Base 


0 


Mr Purves 


iex 


no. oo 




Puon 


8K 


£4 75 


DjEj Base 


U 


Campell Syetemi 


1 $K 


£ 1 0 00 


G 


Data Fike Graphtcs 


U 


V&H Com-puter 


1 6K 


£Z 50 










Death Isle 


G 


Boiler 


t6K 


£4 50 








C3 95 


Death Star Attack 


G 


Palanlir 


l&K 


£5 DO 


G 


Psion 


16K 


Debug 


U 


Mikro Gen 


16K 


£3 95 










Dd lender 


G 


Ourcksriva 


I6K 


£5 SO 




Psion 


16K 


£5 96 


Della* 


G 


dK'itomts 


\m 


£3 95 


G 


Dictator 


G 


Anglo Anieocan 


1 6K 


£9 00 










Dictator 


G 


Bug Byte 


1 6K 


£9 00 










Higgle £ K itche n 


0 


MjCto Compuier 


1GK 


£4 99 




D^gtes Kitchen Volt D 

Orgies Kucitim Vol 2 D 

Diggr* s kh cPMjn Voi 3 D 

Diggl^s Wine Celia* D 

Dp Not Pass Go G 

Double Breakout G 

Dragon Mule: Li I# Q 

Edocal ional Ouij f 

Electricity E 

Elec Ironies £ 

Encounter G 

EipKmag# ifdanti 0 

fantastic Voyage G 

Fail Ufa Q 

Fighter Pilot G 

Financial Manager B 

Football Manager 0 

f ooibflll Pools G 

Fool bail Record i G 

Forces E 

FctfenaiG E 



Micro Como uler 1 6 K £ 4 99 

Micro Computer 16 K £4.99 

M»Cro Computer 16K F4 90 

Micro Computer T6K £4 99 

Work Force 1 6K £6 95 

Duffer IK £600 

Soil ware Master* 1 GK [6 95 

Rose Cassettes tOK £4 50 

AVCSoftwBfe 1 €K £3 00 

Specie I 6 K £5 95 

P^el 1®K £5.50 

Attic 1 6K £5 95 

Foil kadi 1SK £5 95 

dK'trpmct l|K £3.95 

Digital inteyrabon 1 6 k £4 45 

H.iderbay 10K £0.00 

Addictive Gam** 1GK £7.95 

Her Hand 1G« £5 96 

Mcrompr 16K £4 99 

A VC Software 16K £3 00 

AVC Software 16K £3 00 













Forth Compile! 


u 


Arise 


16K 


£35 00 


CstttPmbf 


6 


J K Grnv« 


1 SK 


£4 95 


Fonr ess. Pontoon 


G 


VIjh Computer 


16K 


£3 50 


Csiilogu-s 


i 


BryinE.6 S 


16K 


£1 87 


Fortune TeM^ng 


G 


Bulromcs 


16K 


£5 00 


Ctntipede 


G 


Liemieoft 


V6K 


£1 95 


French 


E 


AVC SoUw.itc 


1$K 


£3 OO 


Cwtipede 


G 


dK' |rtm*cs 


16K 


£4 95 


Frogs 


G 


Mikro Lien 


10K 


£3 95 


Csmipede iG-nphtcsj 


G 


dK ironies 


16K 


£4 95 


Fr agger 


G 


DJL Software 


16K 


£5 95 


Chimpicmi Quu 


E 


Rail CisMEten 


1 6K 


£4 50 


GB Ltd 


G 


5 W Hessei 


16K 


L 5 25 


Cluaracier Ptedicior 


D 


Hud £ Soft 


tK 


£3 95 


GCE Maths 


E 


Rase Casseiups 


16K 


£4 50 


Ora 


G 


Milctp Gun 


1BK 


£6 50 


Galactic Patrol 


G 


Computer Rimiuls 


t$K 


C4 95 


Chess Board 


G 


Hard H Soft 


IK 


£3 95 


Gala*<an 


G 


Arfic 


1 6K 


£3.95 


Chttft 1 4 


G 


Abeisol 1 


1BK 


CB 95 


GeliKians 


G 


Guicki4ive 


1 0K 


£4 95 ^ 

ra 
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SOFTWARE CHECKLIST 



GNe*V Crnttcf 


G 


Maneeh Games 


16K 


C9.50 


G*Jrt«V SlAr Jirek 


G 


Art* 


T6K 


£8 50 


Cam# Of Cnckef 


G 


Mhcrpmor 


IflK 


14 00 


Games 


G 


Afhc 


\K 


F6O0 


Gam#* 1 


G 


CTedh 


IflK 


£600 


Game* Pack 


G 


Mikto Gen 


IK 


£3 95 


Gam** Pack 1 


0 


Silvflt*oft 


1 bK 


£3 $5 


Game* T*ew 


G 


Cf ystal Computing 


IK 


£4 95 


Gamestap# l 


G 


J K Grey p 


IK 


£3 96 


Gamesiap# 2 


G 


J K Grave 


IflK 


13 96 


Genital Know ledge 


E 


A Parsons 


IflK 


£4 95 


Geography 


£ 


Pston 


16K 


£6.96 


Geog^^v 


E 


A VC Soli ware 


IflK 


C3.00 


Ghost Hum 


G 


Personal Sol [ware 










Services 


16K 


£3 95 


GeM 


G 


Hilderbdy 


IflK 


£6 00 


Gobbleffi an 


G 


Arhc 


IflK 


£3 95 


Gobbl*rs 


G 


The Software Farm 


IflK 


£5.95 


Grail 


G 


Severn Software 


16K 


L4 46 


Graph 


E 


A VC Software 


IflK 


£3 00 


Graphic Golf 


G 


Sthwioff 


IflK 


£3-96 


GoH 


G 


R £j R Sal tw ace 


\&k 


£3 75 


Gospel Stone* 


E 


Bryants $ W 


1$K 


Cl B7 


GlHpiN 2 


U 


Nick Godwin 


IflK 


CG 99 


Greatest Gdpi**s- VI 


G 


Work Force 


IflK 


£5 00 


Greedy Gulch 


G 


f*npps Associates 


TSK 


£6,00 


Gulp 


G 


CambeH System# 


1 6K 


£4 00 


Gulp 2 


G 


Cambell Systems 


1 6K 


£4 75 


Hangman 


G 


Nick Godwin 


i ex 


£2 99 


Hedgehog S' Co 


G 


Suffer 


IK 


£3 00 


H*gh He# Graphics 


G 


Macron^* 


16K 


£4 00 


HiMCrfy 


E 


Psmn 


IflK 


£6 96 


Heme Doctor 1 


D 


Eattmeati 


IflK 


£6 76 


Hgm# Doctor 2 


D 


East mead 


16HL 


£6,75 


Horn® Doctor 3 


D 


Eaatmead 


IflK 


£6 76 


Home Doctor 4 


D 


Eavimead 


IflK 


£6 76 


Horn# Doctor 5 


D 


East-mead 


IflK 


£6 75 


Homo Doctor 6 


D 


Eastmead 


16k 


£6 76 


Her*# Racing 


G 


Butrqnics 


IflK 


£ 1 2 00 


NOUS# Of Gnome* 


G 


Angfo American 


IflK 


£7 GO 


Hyman Biology t 


E 


AVC Software 


IflK 


£3 00 


Hyman ftioloy v 2 


E 


AVC Software 


1 6K 


£3,00 


Horn 


G 


Arriba 


I6K 


£4 96 


Inca Cur so 


G 


Artie 


IflK 


£5 95 


Income t«K 


D 


ZKSAS 


1 6K 


£6 50 


|nd#x Retrieval System 


D 


2* SAS 


1 6K 


£4 50 


Inheritance 


G 


S W Hessel 


I6K 


£4 25 


integration 


E 


LhivfflKv Software 


1 6K 


£5 96 


Intermediate English 1 


E 


Rose Cassettes 


IflK 


£4 50 


intermediate Eftgtieh 2 


E 


Rosa Cassettes 


16K 


C4 so 


Intermediate Maths 1 


E 


Rosa Cassette* 


IflK 


£4 50 


intermediate Maths 2 


E 


Rush Cassette* 


16K 


£4 50 


invaders 


G 


Siivaifolt 


IGK 


£3 96 


invaders 


G 


Anglo American 


IflK 


£4 DO 


invader* 


G 


Bug 8yte 


IflK 


£4 00 


In w ade r s 


G 


OuJtfc94v# 


IflK 


£5 50 


Invaders 


G 


AbOfsott 


I6K 


£4 45 


Invasion Force 


G 


Arne 


IflK 


£3 95 


lnv#f>n*hB bo lore 1850 


E 


PfciGn 


16K 


£6 95 


JD Arcadei 


G 


Computer Rentals 


1SK 


£4 95 


Junior English l 


E 


Rom Cassette* 


IflK 


£4 SO 


Junior English II 


E 


Rom Cassettes 


IflK 


£4 50 


Junior Maths 1 


E 


Rom Cassettes 


16K 


£4 SO 


Junior Maths 2 


E 


Rom Ca&Mitta 


1 GK 


£4 50 


Kingdom of Nam 


G 


Sutler 


IflK 


£4 50 


Knockout Whist 


G 


Anglo American 


IflK 


£4 00 


KHAKlT 


G 


Afire 


IfiK 


£9 95 





Krary Kong 


G 


Ptfuenul SuR ware 










Services 


16K 


£ 3 95 


Latwyihih 


G 


A i.rt 


16K 


£5 95 


Labrylnth 


G 


Soil ware Masiars 


16K 


£5 9S 


language Diet iu nary 


y 


Hew son 


16K 


£3 75 


Life 


G 


Arne 


2K 


£3 00 


Line Renumber 


u 


Hewson 


1 6K 


£ 4 55 


Linear Programming 


i 


University Sohwar# 


1 6K 


£6 95 


Love end Death 


Q 


Automata 


IK 


£5 00 


M Coder 


U 


Personal Boh ware 










Services 


t6K 


£7 95 


Machine Code Monger 










D ie tumbler 


y 


Mikro Gen 


16K 


£3 35 


Mac bine Cade test Tool 


y 


Qx lord Computet 










Publishing 


1 6K 


£9 95 


Madam# 2X81 


D 


AVC SolEware 


IflK 


E 3 00 


Magic Cube 


G 


CamheM Sy*l#m4 


1$K 


£4 00 


Magic Mountain 


G 


Phipp* Associates 


16K 


£500 


Man Page 


G 


NeWfibll 


16K 


£4 00 


Master Maths IV 


E 


Sol far 


I 6K 


£5 00 


Master Maths V 


f 


Bullet 


16K 


£500 


Matter M<nd 


G 


Haid £f Soft 


3K 


£3 95 


Mathematics 


£ 


Psidn 


T6K 


£5 95 


Maths 


f 


A Pd r sons 


T6K 


£4 95 


Math* 


E 


2X SAS 


1 BK 


CB.QG 


Math* Pack 


E 


Artie 


4K 


£U 00 


Mat ox Operation £ 


E 


UNrveTSilv Software 


16K 


£S 95 


Matrix Planner 


9 


Sull#T 


1 6K 


£6 DO 


Mav# Drag Race 


G 


Pfifsonai Software 










S«fvt«i 


IflK 


£3 35 


Maioman 


G 


AtNCTSOft 


1 6K 


£4 4 5 


Mu |pgs 


G 


0ug Byl# 


IflK 


ctooo 


Merchant ol Venut 


G 


Crystal Computing 


16K 


£6 95 


Minefield 


G 


R b R Soil ware 


lfiK 


£3 75 


Mine sol Morm 


G 


Severn Soli ware 


IflK 


£4 9& 


Mm#*o( Saturn 


G 


Saturn Developments 


IflK 


£7 50 


Man Space Invader* 


G 


Hewsofi 


IK 


£3 95 


MissHjn Impn^sibla 


G 


Buffet 


IflK 


£4 50 


Monitor And DlsoSvflmbler 


u 


Crystal Computing 


16K 


£3 96 


Mortgage 


D 


2X SAS 


IflK 


£5.00 


Multifile 


U 


Anglo Amencan 


IflK 


£ 1 7 50 


Munch### 


G 


ChlHcksilya 


16K 


£3 95 


M unchar 


G 


Silvertoft 


IflK 


£4 95 


Mut*d 6r Composers 


E 


P^ion 


16K 


£6 95 


Mufic Breakout invader* 


G 


Mac ron*c s 


IK 


£795 


Namitar Raiders 


G 


Ante 


16K 


£3 95 


E|a*ty Invaders 


G 


Giltrdle 


16K 


£4.95 


Nasty Mountain 


G 


Giltrole 


16K 


£4 95 


Naval Blockade 


G 


Hewson 


16K 


£5 95 


Nrght Gunner 


G 


Digital iniegrenon 


IflK 


£4 95 


NightiTinr* Park 


G 


Software Master* 


16K 


£6 95 


Nov#lE|f« £i Authoc* 


r 


Psion 


16K 


Efl 95 


NawoTm-., Damolilidn 










b T#npm 


G 


Phipps Assoctisies 


16K 


£500 


Numeric* 


f 


Spectre 


IflK 


£5 95 


Nuiharoibgy 


G 


Carnefl 


1 flK 


£4.50 


Odd On# Out 


G 


Hitk Godwin 


IflK 


£1 50 


Offrt* 


9 


Nick Godwin 


1 flK 


£4 99 


□ Level Chemistry 


1 


Calpac 


tfiK 


£5 50 


O Level French 


E 


Rose Cassette* 


1 6K 


£4 50 


0 Level Maths Revision 


1 


Rose Cassettes 


IflK 


£4 50 


Oh Vdut Marks 


E 


Cornpuiatutor 


IflK 


£ 3 95 


Optima^ 


e 


Hrlderbay 


1 6K 


£40 00 


Oracle S Cuve 


G 


Buffer 


IflK 


£6 95 


Pairnmaje 


G 


Mrkro Geo 


16K 


£3 91 


Pae*word* 


G 


GiHrole 


IflK 


£395 








Payroll 


0 


H.lgerhay 


16K 


£35 00 


Star Quest 


G 


Buffet 


1 SK 


£5 5Q 


Payroll 


H 


VfHi Cumpuler 


1 tiK 


1 11 50 


Stir got *t Encounter 


G 


Qurckulva 


16K 


£ 3.95 


Payroll- Coin Analyse 


0 


VON Compuler 


15K 


T1? 05 


Siar Socker 


G 


Wataon 


10K 


£ 5.95 


Pelo®«nnenes*an War 


G 


MC Loth Iordan 


16X 


£4 50 


Sttrirtk 


G 


GftffMhi Software 


1BK 


£4 95 


Personal Accounting 










Siartrek 


G 


Silver soli 


1BK 


C3 95 


ytklity Ledger 


0 


Jjy&ofT 


10K 


£4 96 


Star Trek 


G 


Buffer 


16K 


£4 50 


Personal Banking System 


0 


Hilton 


16X 


C9 95 


Star Trek 


G 


Bug Byte 


16K 


£5 00 


Personnel Record 5y*t«m 


0 


Compuieiot 


10K 


£9 95 


St &t Trek 


G 


M&cronicf 


10X 


C3.95 


P.£»P 


U 


fl £r R Software 


4K 


£5 95 


Star T rek 


G 


Silversolt 


10K 


£3 96 


Phar»Dh‘* Tomb 


G 


PhpppS 4it0Crtl«l 


I0X 


£5.00 


Star Tfdi 


G 


Aher*eih 


1 GK 


£4 95 


PHifap* Adveolur-es 1 


G 


Pnijkps Associate* 


1BK 


£5.00 


SleiikliC* 


0 


He w son 


IK 


£3.76 


Phy* Prod 


E 


A VC Software 


1 6K 


£3.00 


St a 1 i*tic* 


E 


Severn Software 


10X 


£6 45 


Fhk>l 


G 


Hewson 


16K 


£5 95 


STOCk Book 


0 


A Parians 


1 6K 


£9 95 


Pimama 


G 


Automale 


1BK 


£B 00 


Slock Control 


B 


Hilderbay 


16K 


£25.00 


Planet Defender 


G 


John Pvmce S W 


16K 


€3 05 


Stock taker 


8 


D C Robert* 


10K 


£5 50 


Planet Lander 


G 


Hew*or> 


IX 


£3 75 


Sub*pace Striker 2or 


G 


QuHSMrlva 


1 6K 


£3.95 


Planet of Dealh 


G 


Artie 


16K 


£5 95 


Super Breakout 


G 


E*iemi*l S W 


IX 


£0 00 


Plotter 


U 


Nick Godwin 


16K 


£4 99 


Super GEoopcr Frog* 


G 


Sinclair Research 


1BK 


£4 95 


Po«l* h PSoywfste!i 


E 


Psrqn 


1BK 


CB 95 


Super Invasion 


G 


Uullfl! 


IK 


£0 00 







Polynomial f 

Primary Arutimeiic E 

Prim Shot D 

Privateer G 

Program Marge 0 

Program Pick I G 

Program Pack I U 

Program Pack II G 

Program Pack II U 

Progiom Pack III G 

Program Pack IV G 

Program Pack V G 

Program Pack IV G 

Program Store e 

Program StOfC Toolkit 8 

Ptogfoiximar's Toolkit U 

pMCkman G 

Purchase Day Book U 

PWchat* Ledger D 

Purchase Ledge* 0 

Purchase Ledger 0 

QS Aslerpidi G 

QS Defenders G 

QS Invitor* G 

QS Scramble G 

Quarterly Analyst 0 

^egression £ 

Renumber Delete U 

Retail Accounting D 

Return To Earth G 

Revamped Che** G 

RfWli G 

Reversi G 

Wavrse Chemistry E 

Revise Moths E 

flevtie Pfoynn E 

Roman £mp»re G 

Salei Day Book D 

Sales Ledger D 

Sakn Ledger B 

Sail* Ledger 8 

Samurai Wji * »ors G 

S^gon Chess G 

ScramWe G 

Scramble G 

Scwnkit 1 B 

Secret Valley G 

Secret pi Tenworlh Manor G 
Share Portfolio U 

Simp Of Doom G 

Shop Window B 

Sairde* E 

Sm® G 

Snapper G 

Sorcerer* Cattle G 

Sorcery G 

Sprca fttfhtw G 

Space Intruder* G 

Space invaders G 

Space Invaders . G 

Suce invaders G 

Space Invader* G 

Space Invader* Planetoids G 
Space Trek G 

Space Trek G 

SpeiibCiuntS £ 

Spafl^g E 

Star Etghler G 



University Sol i ware 
R«* CWifTW 

Casas Computer 
Simulation* 

MG Lothiotsan 
ACS 
Hog Byte 
Aogto American 
Hug Byle 
Anglo American 
0ug Byte 
Bug By te 
Bug Byte 
Bug Byte 
ACS 
ACS 
Htwson 

Hftwion 

Transform 

in sas 

Trantloim 
Transform 
Quick ialv* 

Quick silva 

Ouickpfvii 
Qunckijfrvt 
Transform 
University Software 
Work Fort« 

2X SAS 

Saluirt Development! 
Micro Gen 
Apetftoli 

Sinclair Research 

Buffer 

Buffer 

Buffet 

MG Lotbtorian 

triform 

ZX SAS 

li^nslorm 

Transform 

MC Lorhloft3n 

Hilderbay 

Mikro Gen 

Quick iilva 

Picturesque 

NewiOft 

Hilderbay 

ZX SAS 

Arne 

Camtuaii Systems 
A VC Software 
Hard tj Solt 
Severn Software 
M*cro Gen 
Sairon 
Arcadia 
Hew ion 
Mikro Gen 
Macronic* 

MaCWucs- 

OK ironic i 

Sol I ware Masters 

Work Force 

Buffer 

Transform 

Ption 

A h ft Sol l ware 



16 K 

1 M 

rex 

1 0K 

16K 

IX 

1 0K 

tflK 

TBK 

IK 

16K 

1«K 

IfiK 

T€K 

IfiK 

1«K 

1 BK 

l&K 

1 0K 

!BK 

32K 

4K 

4K 

HK 

4K 

I 6 K 

16 K 

16 K 

1 QK 



€5.95 

iA.K 

£ 5 00 
£4 60 
£6 50 
C3 60 
£3 50 
£4 SO 
£3 50 
C3 50 
£4 50 
€4 50 
£4 SO 
£5 50 
ES SO 
EB 50 
£5 95 
€8 75 
tip 00 
€8 75 
CIO 75 
£3 95 
€3 95 
£3 95 
£3 95 
£ 4.75 
£0 95 
U 95 
£10 00 




VU-FILE 



>■ til j 

«uu.« 

%VJ» 

" ■■'*** K||K 



. * 

^ Jt 



ran Jt*m m * hi wrrH thk i 



Super Invasion 
Supei Mumput 
Super Program* I 

Pmts l^rfi* Conver»H>n 
InvaiNOn Ifom Jupitei 
Ski tile* 

Magic Square 

Doodle 

K»m 



G 

G 



E tsantial 5 W 

Silvef*dfT 



IK 

10K 



£5 00 
C39S 
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10K 


€7 50 


Liquid Capacity 


G 


P*qn 


1$K 


£4 95 


10K 


£6 50 


Super Scramble 


G 


the Soil ware Farm 


16K 


C5 95 


16K 


£4 96 


Super Wur^puf 


G 


Srlvfffotn 


10X 


£3 95 


10K 


£5 95 


SZX TSA 


U 


Sa^on 


16K 


£6 95 


16K 


£7 50 


SZX OHMS 


U 


Sa*on 


1 GK 


14 96 


1 SK 


£5 50 


Table a 


E 


AVC Softwaro 


10K 


£3.00 


IfiX 


£7.50 


Tables T est 


E 


Bryant* S W 


16X 


£1 07 


15K 


f 4 50 


Taipen 


G 


Jay*oft 


16X 


£4 95 


tex 


£B 75 


Tar at 


E 


VEf H Computer 


16K 


£2 50 


TSK 


£10 00 


T aswgrd 


D 


Tasman 


16K 


£6 50 


lex 


EB 70 


Terfipe*! 


G 


Mikro Gch 


10X 


£396 


32X 


£10 75 


TenEkCiting Games 


G 


Butler 


IK 


£6 00 


1 6K 


£4 50 


Teal Back 


E 


Mr Fhjives 


10K 


17 50 


1BK 


£22 60 


The Bible 


G 


Automata 


IK 


£ 6 00 


IflK 


£ 3 95 


The GcWflCIbr * PaLk 


D 


Puon 


16K 


£9 95 


4X 


C 5 50 


The Fa si One 


0 


CambeM Sysla mi 


1 GK 


f 12 00 


ifix 


£4 H5 


The Plug Record Recorder 


0 


Pwn 


16K 


£9.96 


1 bX 


£6 50 


The War Game 


G 


A VC Soli ware 


16K 


£3 00 


1BX 


£14 35 


TbrtJ' th® Will Scrjrntue 


G 


Sinclair Research 


10K 


£4 96 


16X 


£6.50 


Time 8andit* 


G 


New soil 


16K 


£4 50 


T&X 


£5 95 


Time iedgrr 


e 


Hilderbay 


10X 


f T500 


1$K 


£7 00 


Tomb Of Dracut* 


G 


Moviedronie 


I0X 


£3.96 


10K 


£3 00 


T ootkit 


u 


Ar he 


1 6X 


£5 95 


3X 


£3 35 


tuolklT 


u 


Sinclair Re search 


10K 


£5 96 


I6K 


£3 75 


Ttadet 


G 


QiackerWe 


16K 


£9 95 


t BX 


£3 96 


Trader Jack 


G 


Work Force 


16X 


£5 95 


16X 


f 3 95 


Ttep 


G 


Amb» 


10K 


£4 96 


1 BX 


£1 99 


Tyrant Of Athens 


G 


MC Lothldnafi 


16K 


£4 50 


4K 


f 5 95 


UFO 


G 


Amb# 


16X 


£4 96 


16X 


£3 95 


Vr-ry Nc fc fct Mu. ml am 


G 


Gilrole 


T6K 


£6 96 


1 5K 


£4 95 


Video i ride ■ 


B 


Video Soft wara 


16K 


£9 96 


IK 


£3 95 


Video add 


B 


Video Software 


1 6 K 


£5.96 


\ 6K 


£4 95 


Videogiapb 


£ 


Video Software 


16K 


£5 95 


16K 


£ 6 95 


Videomsp 


E 


Video Software 


1EK 


£5.95 


16X 


£5.00 


VnJedplaM 


B 


Video Software 


10K 


C5.SS 


10X 


£$ 00 


Videoview 


D 


VuJeo SbMware 


10K 


ih 95 


T6K 


£3 75 


Votcamc Dungeon 


G 


Carnell 


16K 


£4 60 


10K 


£6 95 


Vacate 


B 


Psion 


t6K 


C 7 95 


\ 6k 


£3 75 


Vuhta 


B 


Pamn 


10K 


£7 95 














125 



* 



/ 






/ / 







Wartord 


G 


MC Lg than an 


1 BK 


(4 SO 


0y simp's Bank Ac count 


B 


t r an* Iqrm 


16 46K 


£8 75 


WViflE can 1 da with 3 K 


P 


V£rH Computer 


IK 


£4 as 


Bu*h"M* 4 Model Modeller X 


B 


C-SMrS Computer 






Winged Avenger 


G 


Wgrk Force 


16K 


r-vso 






Simulations 


3 6K 


£8 00 


Wotrtin 


G 


RAM Writer 


1 fiK 


csoo 


Business Pack 


B 


transform 


16 40K 


£25 00 


Wordfi* 


U 


Nick Godwin 


iex 


tZM 


Breaker 


G 


Wimp 


43K 


£3 50 


Wordpscfc 


t 


Wid«* Software 


1&K 


C 19.00 


Cabman 


G 


MrcfO Power 


16K 


£3 95 


Wpr dsii«erch Cl 0 c k C ii l*nd a r 


D 


V^N Computer 


1BK 


£3 SO 


Centipede 


G 


dK homes 


16 4BK 


£4 95 


XMm 


G 


Ambfl 


1 GK 


f4 as 


Chest 


G 


ArttC 


4 3K 


C$45 


ZX Bomber 


G 


Micra Gan 


1 BK 


f3 96 


City 


G 


Pocenodus 


40K 


£800 


Zx Breakout 


G 


Miltu Gen 


16K 


C3.95 


Club Record Collector 


D 


ICL 


48K 


£9 95 


IX Bug 


G 


Art*C 


16k 


ca as 


Collector' ft Peck 


0 


tCl 


48K 


£9 95 


Zx ChM-5 


G 


Aft* 


IX 


C2 95 


Coloss Jl Adventure 


G 


Level 9 


4$K 


£9.90 


ZX Chei* 


G 


MiktO Qu-n 


16k 


£3 95 


Commeieial Account* 


D 


Gtrvniru 


1 6 40K 


f 19 95 


ZX Chess 1 


G 


Arfre 


VfiK 


£6 50 


Compiler 


U 


Sea lick 


4 BK 


£14 95 


ZX Ctuss !l 


G 


Artie 


16* 


£13.00 


Compufile 


D 


Jcysoli 


16 40K 


£4 95 


ZX Forth 


U 


Aritc 


16ft 


£35.00 


Conflict 


G 


M ar tech G ames 


48K 


£9 50 


ZX Graphical Chess 


G 


Arlic 


1 BK 


£13 DO 


Cosmos. 


G 


Atiftei. Electronics 


10K 


£4 95 


ZX Othalhj 


G 


Butte* 


16K 


re 95 


Count down 


E 


AVC Software 


10K 


£3 DO 


ZX Remtoad 


U 


Picturesque 


1 BK 


£6 95 


CrivilSt Hot fool 


G 


Micro sphere 


10K 


£4,91 


ZX Scramble 


G 


Micro Gen 


1 BK 


C3 95 


Dallas 


G 


Cities Computer 






ZX Sidti print 


U 


Micro sphere 


tax 


£4 96 






Simulations 


16K 


£ 5 00 


ZX Spat* Invader* 


G 


Micro Gflo 


1 BK 


£3/99 


Database 


D 


Buffer 


1 6K 


£4.50 


ZX tool K.| 


U 


Bug Byte 


1BK 


f 6 00 


Data Base 


U 


Gemini 


16 40K 


£19 95 


zxst ciws 


G 


Soft war? M afterf 


tax 


£8 90 


Derby D,iy 


G 


Computer RgmitlS 


48K 


£5,95 


ZXAS 


a 


Bug Byte 


1«K 


£500 


Digital X-Wcwd Compiler 


G 


N Darwood 


16K 


£S.DD 


zxoa 


s 


Bug Byte 


16K 


C6 50 


Dragon Adventure 


G 


Level 9 


48K 


£9 90 


ZXMC 


e 


Piciuresoue 


1 BK 


£0-60 


ktiMtm Assemble* 


U 


^Itiresque 


16 4&K 


£B 54 


Zac Man 


G 


Macronrcs 


\ BK 


£3 95 


Educational Ouii 


E 


Rose Cassell es 


48K 


£4 54 


Zombie- Sword q| Peace 


G 


Arne 


16K 


£8 50 


E tec Ironic? 


£ 


Spectre 


48K 


£595 


Zombies 


G 


R B R Software 


T6K 


£3 76 


English Literature 


E 


ICL 


1$K 


£6.95 


ZOR 


G 


Ffrfzet 


16K 


£5 50 


Escape 


G 


Nib A Generali on S W 


16K 


£4 


ZQR 


G 


Fh«S 


1 BK 


£5 50 


Espionage Island 


G 


Artm 


40K 


£6 95 


Zyctma-n 


G 


DJI Soft warn 


10* 


£5 95 


ETX 


G 


Abbe* Electronic* 


16K 


£ 5 95 












Everest Ascent 


G 


Richard $hepfr£rd 


16 4BK 


£6 50 












Evolution 


G 


Micioiphere 


40K 


£6 95 












FWs Folly 


G 


Abbe* EleciroiUics 


16K 


£595 


zx spectrum 


Figaro II 

Football Manager 
Football Poohi 
Fortune 


D 

G 

G 

D 


Sasofi 

Addictive Q.imes 
Hartfand 
AVC Sol t ware 


48K 

4$K 

48K 

I6K 


H4 95 
1 7 95 
£5 95 
C3.00 












French 


E 


AVC Software 


i 6K 


£3 00 


software 






Gale wen 
Frog Showdown 
f rugger 

Fiyita 


G 

G 

G 

G 


Amic 

Arhc 

AErf Software 
Wizard 


16K 
1 $ 40 K 
48K 
48K 


C395 
L4 95 
£700 
£6 SO 












G*Je*y Conflict 


G 


Marlech Gurnet 


4$K 


£9 50 












Galleons 
Game of Loflx: 


G 

E 


Wizard 
N Darwood 


48K 
1 6K 


£5 00 
£000 



30 MaiEnTum 


G 


Sofiek 


40K 


£195 


3D T ana 


G 


dKtrpnics 


16 40K 


£4 95 


3D Tunnel 


G 


Fjew Gertetanoft 


1$ 40K 


C4 96 


Adventure 


G 


Fcnik^de 


16 40K 


£5 95 


Adventure 


G 


A be r soft 


48K 


f$ $5 


Adventure 1 


G 


D J Moody 


1 6K 


£5 DO 


Adventure 2 


G 


P J Moody 


16K 


£5 DO 


Advenlyro 3 


G 


D J Mbdrty 


IfiK 


£5 00 


Adventure 4 


G 


O J Moody 


1GK 


t 5 00 


Adventure Quest 


G 


Level 9 


40K 


£9 90 


Aolme 


G 


Cases Computer 










Simulations 


\m 


£6 00 


Alien 


G 


Spectre Soft 


1 6K 


f 3 95 


A hen Command 


G 


MiCrpwkirE 


16K 


£4 75 


Angles 


E 


AVC Soli ware 


T BK 


£3 00 


Arcade Pack 1 


G 


Ohmega Electron^!. 


1 6K 


f 4 02 


Arcadia 


G 


imagine Soli ware 


16 40K 


£6 60 


Aspect Atstm&lif 


U 


lugiyte 


16 40K 


£9 00 


Assembiftf 


U 


Aruc 


16K 


£9 95 


Assembler - Dts assembler 


u 


Hftwt&n 


16 40K 


£8 96 


AwjCidTive Dai ibase 










System 


D 


Dciomodui 


16K 


£15 00 


Asctroidt 


G 


Abben Eiectronbca 


16K 


£5 $6 


AsTro Scjamtii# 


G 


C Tech 


16 40K 


£2 95 


Atoms 


G 


Cornhiti 


16K 


£5 50 


Audio Somes 


y 


Work Force 


1048K 


C4 99 


AuTOchef 


0 


Case-s Computer 










Simulations 


%m 


£0 DO 


Avenger 


G 


Abacus F^ectrortics. 


1 6K 


£4 95 


A wan 


G 


FoJkdde 


16 46K 


C 5 $ 5 


Backgammon 


G 


Micmware 


1 4K 


£5 DO 


Battle Gl entdin 


G 


MS 


4BK 


£ 6 95 


0d. Ryle RotalKjn 


U 


Cotnhili 


1 €K 


£4 50 


Biorhythms 


D 


ICL 


16K 


£6 95 


Black Crystal 


G 


Carnell Soli ware 


40K 


£7 50 


Bridge 


G 


ZK SAS 


1648K 


£6,60 


Bomber 


G 


Llamasoft 


18K 


£2 95 




Gam** 4 


G 


ICL 


t 6K 


£4 95 


Gama s Pack 1 


G 


Abacus tleclri.mi- *. 


16K 


£4 95 


Geography 1 


E 


ICL 


10K 


£6.95 


Gobbteman 


G 


Arhc 


1 BK 


£3 95 


Gold 


G 


Hikl€rrbBy 


40K 


£9 00 


Galt 


G 


R&R Soft war? 


1BK 


£3 71 


Gorfian 


G 


C Tech 


16 40K 


£5 00 


Grail 


G 


Severn Software 


10 40K 


£4 91 


Graph 


E 


AVC Software 


1 BK 


£3 00 


Graph 


U 


Spectra Soil 


10K 


£4 95 


Grophscs Creator 


y 


Uemasoft 


18K 


£2 95 


Great Britain Lid 


G 


S w Hessel 


48K 


£14,31 


G'ciund Attack 


G 


SiWtrsoft 


10 40K 


£5 95 


Ground Force Zero 


G 


Tilari 


16 4$K 


£5 00 


Gulpman 


G 


CamhflK Systems 


16K 


£5 95 - 


Hangman 


G 


Spectre Soft 


16K 


£4.91 


Hanooertwin 


€ 


AVC Software 


1 6K 


£300 
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\ 


H#tr^r 


G 


Ahtn-i* Electronics 


T6K 


£5 95 


\ 


H#«tbiirtg*r 


G 


Llamasoh 


40K 


t4 95 


High Noyn 


G 


Abtm*: Electrons 


16K 


iS 95 


} 


H|fc|<wy 1 


E 


•CL 


IOK 


F6 95 


> 


Horn* Accounts 


D 


G e-mi n i 


16 40K 


f 19 95 


i 


Hop ftio Go#i Skiing 


G 


Pmon 


16 40 K 


5 95 


t 


Hungry Hoi JCfr 


G 


P^Ofl 


16 40K 


£5 95 




me* CiiTUT 


G 


Artie 


4 m 


E6 95 


> 


rncoin* Tam, 


D 


ZX SAS 


16.40K 


£6 60 


> 


IndeH Rhpipvhi Syt-lwn 


0 


7X SAS 


16 40K 


E4.&0 


i 


Ihlioretf 


u 


ACS Soitwara 


1 6 46* 


£6 76 


> 


mh#ru*ftce 


G 


S W HUf«l s w 


40K 


£5 95 


i 


rntemietfrare English 1 


i 


Ro&e Cassettes 


VAX 


£4 SO 


i 


IrtitmiediaUf Engl*** 2 


E 


Rum Cassette* 


40K 


£4,50 


i 


Intermediate Mallis 1 


E 


Bus* Cd»im<rc 


4BK 


£4 SO 


i 


intermediate Mai hi. 2 


E 


Bose Cair,i?lTen 


40K 


£4 50 


i 


Invader* 


G 


Amic 


16 40K 


£4 95 


* 


invasion 


G 


Abtott Electronic* 


l&K 


I 5 95 


j 


Invcnlions. 1 


E 


TCL 


16X 


£6 95 


i 


Jackpot 

Jackpot Fryti MacHirm 


G 


Computer RpnTdls 


4ax 


£5 96 


i 


Submarine Attack 


G 


Richard Shepperd 


40K 


£4 96 


t 


JUfltfi t E rJuC. J [ IU4i 


E 


CakMc 


16 4&K 


£5 SO 


i 


KRAXiT 


G 


AfTic 


16 k 


£9 95 


1 


Kr**y Keng Fan** IsJ^d 


G 


C facn 


16 40K 


£6 00 


) 


L-Gamt 


G 


Qu<d»lv3 


1 6K 


£3 95 


> 


Laaminfl 


£ 


A VC S^llwjrv 


16K 


£300 




I 



s 

□ 

s 

s 

3 

5 

3 

5 

3 

6 
5 
S 



5 



Machine Code lest Tool 


U 


On. lord Computer 


16 








PubliBhing 


48 K 


C9 95 


Vaqtc Cards 


G 


CuPnhill 


16K 


£3 50 


hauling Lilt 


P 


Garnrm 


1 6 4BK 


£19 96 


V-a starches* 


G 


MArO Gtrt 


48 K 


£6 96 


Mjilarlile 


0 


C^rribf li SyVt’ftii 


4 0k 


E 1 5.00 


Math* 


e 


2X SAS 


16 48X 


£8 00 


Maung 


G 


Sp&ctie Soti 


16K 


£4 96 


kWernan 


G 


Afeatmoft 


16X 


£4 96 


Meteor Stem 


G 


Gu>cV*ilvii 


I6K 


£4 as 


MflTenjids 


G 


Soh«k 


16 48X 


£4 96 


Meieruid* 


G 


dK tfonici 


1 a 48K 


£4 9S 


Mined mA 


G 


QuHL>iilvil 


40K 


£4 95 


Mitim Oi Mnr-a 


G 


Severn SoltWAfV 


48K 


£6 95 


Mmii Of Sa-ium Return 






16 




To Esnh 


G 


SflTnifR t>cvfl4flprrwnls 


48X 


£7 50 


Manner 


U 


PictkHeiique 


IB 48K 


£7 SO 


Muniiw and Di*fl*«ambier 


U 


Crystdl Computing 


16 48K 


£8 96 


Mortgage 

Mull. Function C CfeSJ~i 


0 


ZX SAS 


T 6 48K 


£5 00 


ConiuoMer 


0 


R*chard ShupPiefd 


40X 


£10 00 


Wunch&f 


G 


Silvfiiaoft 


16 48X 


£5 96 


Muuc 1 


0 


ICL 


tax 


EB 95 


Night Flight 


G 


HewiOP 


16 48* 


£5 95 


******* 


£ 


Sp«Ctr« 


40X 


£5 95 


0 Level Chem**try 


E 


CaliiflrL 


4 ax 


£5 60 


Omnteale 


D 


Micio sphere 


48X 


£9 95 


Otb 


G 


impact SaFtAarv 


4BK 


£6 00 


Ortnei 


G 


Silver id Ft 


10 48K 


£5 96 


^amit« Rj«dt*n 


G 


AfUc 


10K 


£ 3 95 


Over Ihe Spectrum No i 


GU 


MeSboorn^ House 


1 6K 


£6 95 


Over the Spectrum Mo 2 


GU 


M«ibciumtf House 


10K 


£6 95 


Pwav 


E 


N Daf^ckkI 


10K 


£600 


P«K4l 4 


11 


Hiloll 


48K 


£25 


Pitt-mes 2 


G 


CL 


16X 


£4 95 


Payroll 


6 


Hilderbav 


48K 


£25 



— 
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P^netralor 


G 


Melbourne House 


4 0K 


16 95 


Pb’rsqnal Accciunt»ng UMily 






16 




Ledger 


D 


Jayuaft 


48K 


f8 95 


Personal Sacking Sv^tem 


□ 


Hilton 


48X 


£9 95 


Pb po| .1 '.rii .K! . 1 phic. c 


D 


Saxon 


1 6 4&K 


£6 95 


Priafoafi s Tomb 


G 


Software Eot An 


40X 


£6 95 


Physproft 


E 


AVC Soft a err 


vex 


£3.00 


RilQl 


G 


HevVSDn 


1 bK 


£5 95 


Pimafna 


G 


AytOfnata 


48K 


£1000 


Planet Of Deal h 


G 


ArtiC 


16 40K 


£ 6,96 


Primary ArdlrmatRe 


E 


Ross CtfsseEttis 


4SK 


£4 50 


Pmm Sh® i 


G 


ConipMTifi 










Simulations 


16K 


£5 00 


Pi ogramrn^t 1 s Oi earn 


U 


Work Force 


16 4 BK 


£6 95 


Prrcgrammflf ‘s. TpOlkn 


U 


jflS Soh ware 


16 40K 


£5 95 


Programs From SpecHum 










Mecruoe Language 0ooli 


GU 


Melbourne House 


16K 


£6,96 


Pure h die O.iv Book 


e 


transform 


16-4BK 


£8 75 


Pufthiii# Ledger 


0 


ZX SAS 


18 40K 


£10 00 


Quarterly Analyst 


e 


Transform 


16 40K 


£4 75 


RtiriunibirF D#l«le 


u 


Work Force 


10 48K 


£4 95 


Bt'SCuC 


G 


Compuiei Rentals 


40X 


£5 95 


fteltol Accduriiing 


0 


ZX SAS 


10 48K 


£10 00 


Rtw« 


G 


Sinclair Research 


1 BK 


£7 BS 


Be vers. 


G 


Snecire Salt 


1 0K 


£4,96 


Roman Empire 


Q 


M C Lolhtonan 


16 4 fix 


C5 50 


Rot III 


0 


U^mason 


16K 


£2 95 


Bales D.iy Ociok 


a 


Trans! otm 


16 4HK 


£8 76 


Stile* Ledger 


D 


£X SAS 


16 40X 


£10-00 


Samutai Watnois 


G 


M C LotWonan 


16 48K 


£5 50 


ScrtjokJi 


G 


Imagine 'SoH warn 


16 40K 


£6 50 


Scramble 


G 


Work Force 


1 6 48K 


E4 95 


Scramble 


G 


Mihio Gen 


16 40K 


£5 50 


Shaken 8gf Nor Shrred 


G 


Richard Stiepherd 


40K 


C6 50 


ShipOl Doom 


G 


AfUc 


48K 


£6 95 


Ship OI The L<ne 


G 


Richard Shepherd 


1 6 4 BK 


£6 50 


SnacKman 


G 


AmbaS oh ware 


16X 


£4 95 


Solnime 


D 


Soiled 


16 48K 


£3 95 


Sorcerer's Castle 


0 


M'+ na 


4BK 


£5 50 


Space intrude* i 


G 


Quick siiv* 


18K 


C 4 95 


Space Handers 


G 


I^oh 


16 40K 


£4 95 


Spot 


D 


Cambell System* 


1 6K 


£5 95 


Sp6ilkl'i]*¥ 


U 


QuicKiiiva 


48K 


f 4 $5 


Spec Bug 


U 


Amic 


16 48K 


£6 95 


Speci ml hwMtert 


G 


Bug Byte 


16K 


C5 00 


Sgeclrec 


G 


Palantir 


4BK 


£5 00 


Sped res 


G 


Bug 8vte 


16 48K 


£ B 00 


Specrrpm Games 


G 


JR$ So It ware 


16K 


£4 95 




*■ r * * s y s 




2X Reactor 


G 


ASP Sol! ware 


16K 


£ 6 60 


Spectaourid 


□ 


PDQ So it ware 


1BK 


£5 9S 


SpCHjkymsn 


G 


Abbe k Electronics 


16K 


£4 95 


Starfightef 


G 


Impact Spit ware 


16K 


CS 00 


Starsm^ Enterprise 


G 


Silver soft 


40 K 


£5 SS 


St aTlrifk 


G 


Gernmi Software 


40K 


F5 95 


Star Trek 


G 


Fuller Micro 


16K 


£6 50 


Star trek 


G 


Impact Soil ware 


1 fi K 


£5 00 


StB? Trek 


G 


R&fi Sol tw, are 


4BK 


£4 95 


91 eii Stic* 


P 


Severn Software 


16 4QK 


C 6 95 


SltJCk Control 


0 


Gamim 


16 4SK 


[19 95 


Siock Control 


D 


Hilderbay 


4 BK 


£2S 


Storm-Fighters 


0 


John Prince 


16 4SK 


£4 96 


Sub Track 


G 


A mb i Software 


16 K 


E4 35 


Sup-er del lex 


D 


Llamassolr 


4flK 


£4 95 


Super Giooper Frogs 


G 


Sinclair Research 


1 6K 


£4 95 


Superpack 1 


D 


Video Software 


49K 


£7 00 


Super pi eft 


D 


Video Software 


4SK 


m 00 


Tables 


E 


AVC Software 


1 GK 


£300 


Taipen 


G 


Jaysott 


16 48k 


£4.95 


Tsiworfl 


D 


Teamen 


4|K 


£7 95 


Tbp Chess Player 


G 


Qutaksilva 


48K 


£6 95 


The Hobbit 


G 


Melbourne House 


48K 


£14 95 


The Orb 


G 


Compute* Pont a is 


48K 


£4 95 


Tne Quest 


G 


impact Software 


4SK 


£5.00 


T he Valley 


G 


ASF Software 


40K 


£11 45 


The Zoian Advance 


G 


Softofe 


10K 


[4.95 


Thro' the waif Scramble 


G 


Sinclair Rete^rch 


1 6K 


£4 95 


Time-Gnle 


G 


Quicksilvis 


48K 


£6.95 


Toolkit 


U 


Sinclair Research 


16K 


£5.95 


Transylvanian Tower 


G 


Richard Shepherd 


48K 


£6 SO 


Treasure Hum 


G 


Amba Software 


16K 


[4 95 


Triplet 


G 


Wnafd 


48K 


[5.50 





ALS SOI ll* frlfr 
7 Lidgtll G«*Cinl 
Roundhay, 

Lwdi 



A&F Crfiltriij-ir 
1 0 W-lplhrt* A^pnuP 
L, nng-tigihl 
M*nch« Sl-PT 



ASP S^il^iF*, 

ASP Lid. 

US Charing Cm*s Rnjsi 
ton^n WCJH OEE 



A VC SaMwnre 

PO Boji 4 1 E, 

HftftMHA*. 



i j ati 



(5 



tlectrcn'^S, 

1 fl 6 St Nilfln » A v**iy h . 

Will G^imo<gan 



Ati&e-a |l0E;lriinn:i 

20 AiNay C-0u r ’ 
Gf «*t Nc^Ehwray 

London NW4 



AliAjJLHDU 







1 




















Turtle 


E 


AVC Software 


16K 


£3 00 




Tyrant ot A! hen* 


G 


M C Lpthlorian 


18- 












48K 


£5 50 




Ultraviolet 


U 


ACS SoHware 


1 6. 












40K 


£ 7.60 




Use? De lined Graphics, 


u 


CornhilL 


16K 


£1 60 


m 


VrEfeo Pacit 


0 


CTeeh 


\S 












4$K 


£6,00 




Vu3-0 


0 


Swiclarf ReMftrch 


4flK 


£996 




Viewpoint 


u 


ACS Soli ware 


ifi 












4BK 


£6 60 




Voice Chess 


Q 


Aruc 


16- 












46K 


£9 S6 




V Li -Calc 


D 


Psjon 


16 












40K 


£6 06 




Winged Avenger 


G 


Work Force 


16K 


£4 60 




Wordprocess 


0 


Spectre Soft 


T6K 


£4 95 




Zeu* Asiembter 


U 


Crystal Computing 


48K 


£0 96 




ZX Fartti 


U 


Artie 


43K 


£29 95 




ZX Games 1 


G 


ASF Softwjfi- 


16K 


£5 99 




ZX Sidopcmi 


u 


Micfgsphere 


16K 


£4 95 




ZX Utility 1 


u 


ASP Software 


40K 


C6 9S 






Software ft* your SikWt 






i PftOG 5 \ti 




7 M^i Ai*k^ 
BtfW S1 t« 1 
Dyfed, 

$t7a SfiA 



Addictive Gim^p 
PO &0i 2??. 

CcriifckidiitJwt 

Mriton keyn*! 

P.I* 1 & 7\l 



Aiiib n Sohwai #. 

■FreepDil. 

C-»w<trfHlgpe 

LOS 7ttR 




AT^tfiim Sftflwiff 
long F*iil 
i ia^vif'+t Reitf* 

fcufck*. 

HPS t?H$ 



Angl<g . 

1 Jfi* SHBttgrfl CovM 

5^#rl,hil!, 



Arcadia S^rirtdrt. 

Nvrotac. 

^siriwri 

SAi 477 



AiTiC Compuling 

390 J4™« "Rett its Avenvff 

Mull. 

HUH Q1A 



AuiamaiJ Lid 
&5* QlOctfnfl Hd*d 
fiprt*moMth. 

1*05 3tR 



A. Alt.. 

71 BfChctP «C-||] AM-tfnjf 

Lffire-sler 
L£ 1 1 3LN 



£^¥*nii 
\ The Hall**, 
Cha'crofS La^. 
Mg«th 3nH*»d. 
SagnciT R#H!& 

W-esT &UkS*- 

POZ1 50* 



OjM&i Micmltlop 
3 1 0 Sii eatham Mufjii Roaij . 
LcnAm 5W 1 6 
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Bvq EMn 

98 TOO The Aifcan* 

Did H*il 
Liverpool 

fluTfCPO'^'l Co. 

44 46 Far Riiad 

Lender 6EJ 

C Tire*. 

1 H4 Ma-kH 5t>**t 
ChttfiM 

Calp*C Comp u f^ r SoM Wi ar r 
I OS H**r HP ,? j-gp Wn-ErtU ClHC«hiE 

Si J&hrtfl. 

vVo*.Tpg 

Sw«V 

GU2I 1UF 

CihUwil S viTimt 
Rdui ft Dad . 
flueKkvil hMI 

IfHl. 

loam 

Ct’flf* Solt*ar«. 

4Sl*wrtWftR«a 
512 l NT 

Cana* Ogmpuji+r RunuUi tight 
1 4 Lifi9to^> 

London S! 3 7TL 

C^c-uiiiuTor. 

3 rhji^Cintu, 

Qt*$n 
Si 1 0 4MA 



CdiTifrutWwin# 

9 LltMi-na-r. Wl* 

Brrtiy 

Cgmpgtpr Rhinal* tlfl 
1 40 WhnflcJ’upifi Rind, 

London 1 1 

Cornhul Services 
3 Penrith Wa*. 
Avltihgn. 

Bucks. 

HP31 Tit 

CryHlJI Compu-ino 
SO Chapel Own 
rtiDihafti 
Ndirt-cn. 

NHt2fl.ru 



ICL. 

ftwtnii v Bfid^r 

land Of* 

Inufpne Solt warn. 

M ,1 1 -yni Holding 
I PChjr^flr SJ-rffl Latl. 

Like* Perth 
Vl*r**yv<ia 
12 3*N 

l^padi Sot* v» Slip 
JO Redlgr-d Aw* n^e 

Edin|»u(Qh. 

EH1 3 OBW 

JiKHlti 
22 0*n* Acr^-s 
fchlfcop k Siorl^id 

JHS Sol Swat h 

^ 9 WNrMlh Av#n^e, 

WoMtvng. 

AN 1 3 aju 

Uevea fl CompiAi-n^ 
223 Mutfhnnd*Ti |to*d . 
M-gh Wv^omba 
Buckt 

U*masOlT ScIlwaP^ 

4 9 \IOuni PUfeilM 

T*JI?r. 

Ha*Ef. 
ftG^6 G&N 

M£ lochlgaian 
4 Gr«hE>v HuJd 
Chfrad^ Mumt 
Ch»afli# 

s*e &l,s 

M$ 

7 3 Thff froaffway, 

Grininfmlt 

Cir^fpdor 
C&3 9MO 

2$ Sp^m OOM? 
iKno^lt. 

Mihuil. 

W«t M<Jlflrw1* 

Maitech Gam*-* 

9 OdlirtQbfwoutfH fto*d 
Ea^fcourn*, 
till Subffh 
0N2O fil* 



uovt 



OJL Software, 

9 d Ctosa, 

Swindon 

Writs 
SNZ 3*>U 

N Dnrnnod 
Marfacrah. 

SlfOurf. 

P*l*Tl*m!d, 

Ha«fk|?*hire 

0*uit*l ln.E*9ratiQ*h 
2 2 A*h Church H-jrefl 
A*h 

*J4*t»hcH 

H>*n1* 

Gut J 6t X 

dK uonmi. 

fto*d 

GOiWltDh, 

-Gipai /etmchjth 

Noffote 

DftCiwyjdti*. 

1A1 W*inwito^ Reid 

6uiV 

Lmaihit* 

St & SOI 

Ea&rmaa-d CiM^puler Svswirh. 

Hoy*« 

L*dh Wu* 

Camb*iPS#y 

Sypiav. 

GU i 6 912 

Etfustn. 

1 39a Slujr- r SlrhT-1 

London SWUi 9AV 

tllChhflj Spilth Jr«, 

4 ? &unt ^.Lk Cenrre. 
lonrtof' WCl ■ 

foJlLadaUd 
£6 Lin!id**ri. 

Yatp, 

Bi i aiol . 

BS17 4UO 

foil*' Micro Sviinm* 

T h* ZX Cenirfl 
S^i*eE^g £5 im?v 
U vVfpooJ 7 

Smf ! Functwntl SalEwnr e SfjecialiMi 
9 S»l!flTEe#i Hoad, 

Eamouth. 

CJfrVnn 



Dwmin i 'Soli * are . 

3S Badmmlon Rnart 
l,aicr^!c» 

Lt 4 ' HO 



Gi'troia Ltd 
PDlkj. 50. 
fl gfl&V 
WsiP^. 
CV?1 4Pm 



Nii-.l Ood* n. 

4 MwihvrCrflitcPIE. 
f Vff^CKJPh. 
Bar^-ick'pJii^p 

TGI 4 SAf- 



JK Cai*vn Soltwarn, 
1 0 Hark Slipni 
Barn 
AvO^ 

BA1 21i 



Hard ti Soit 

S5 Snowd«ii Avflfiwt 

MiHinpJufl 

Middinipi 

yatoosi 



HiPtland Sibil wa-e 
H P#nian«fl Piat# 
Lghdnm W1 1 4PA 



Stis^vt:! So<1*ar# 

1 5 Lylham COmM 
C-rdwril Cp«.;hnt, 

Sufwi^ghuli 

Ha r - ih.r* 



HiiAion Consyttapvt:* 
T GraHarn C Id^e . 
ft i a w b urv, 

O.Non 



■ 'iiileirbat aa, 

S-TO P*pk^jy, 
P W nistPaik 
LdmSdri !NW 1 T A A 

Miller CompuEai U^^iCaf 
" 4 Avalon ftfild 
Orpinflion. 

•Can!, 
fiflfi SAX 



Ri-ioTl 

60 HaJlan i Moor, 
Lldon. 

Wiltshire 



/ / / / 
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131 TrtMg* Aw? 
U^ton 5E 1 0 

W..-PU CutntKiift Sr.^i™ 
Ui'.ii 06 

Pff< (rnJg^r^ fsl j't 
S;t*cfcp^i1 Road. 

LD*f I fllFd^UfM 
SiockpvtT. 

SKfi 20F 

VtCPn Pm* ft 
y Va Slip* i*i 

Ch#p*l AJI^ftefj, 

Lfrftti* 

1ST 4P£ 




Wttpemou 
1 t iiibelh Cluvr 
Vn^lt^wflin 
SmihUd 
5 A* F.R'.-. 

V-c iLj^prf>firp C^mpgHI St+YritM 

72 Ruiptrt«iy flo*|1 

L (inftin *1 TQ SLA 

W* L rp On, 

?4 A.j .in Dncptt 
Si*C*r«tt 

DJ WOOdy 
l V Cuci^l 

i irnt 
iMftt 

ivont 

hamwon 

Wnwipcfrornc Vtf*Q 

1 9 L**fl^l ! i^n A ¥ sriy*. 

Firuipar . 

^AS 3BW 




IW* GirftlPilOn Sflhrtdi'F 
FfOftfXMl, 

Common 

6S15 6BP 

ANIKEI 

1 S W**EStKl»m fl,Uid 
rifn^Flvwl. 

H*rim 

0^*0* E'thc r p <*n«c * . 

JJ Ciiicrwitei SquftfH-, 

Ctmciilfrfluf 

Coynlry Anlnm 

RT3S *JU 



OiaiH $nlSAire 
26Bi0^n^W BmA 

London I^WIO 

O- lord Compel ip P^CAUwh \ 

HJ Bu* <39 

OiFord 

PEG 5s4tw#« 

Pi- k t r 

M,la»r a Lfl-'i* 

IdwribpJllflS 

AflTIl, 

^N0 BJU 



DC Reacts 

1 g; d Rov^i Cittirijr RlljlT. 
Burg*** Pi! 

Su4**a 

Atrfiti- C*iU!»i 

M8vV^ft^ 

SflMML 

M.tV*'*]* 

001 ILtt 

Sm..rfn DFv^ipnwntm 

37 h§ch DufHI 

0i«rtig*g*ff 

5 A 7 0 L 1 



Spictr* Sgtt. 

CHlhFHT CotiFfl* 
W^ltm^ii iMnif 

GtfWd* Chs*i 
SL 9 I RS 

7 «tm#n. 

1 7 H*ri»y Cr#K#nv 

Ltfldt. 

tS*>LL 

T h*s Soli A-4TI Farm. 
O Jigo F#rm 
Botni^y Bay 
T KIEftiO. 

O^n^l 




Fai**nT<r FYo^tam* 
B/ccfc^*fri. 

Hydti Lind. 

D #np lft | 

(ittr 

A P*r«mp 

2 3 CovMI Gdrdpni. 

%V< r 
Dovw . 

Kitrt 

Prir*pruH Soil*#** $«ry-ic*ii 
452 Stqo*i Siaown Boad 
C&vpttfV 



S 4 «pn ComnuirfHa 
1 St Cat^Si-nfM, Orivf 
LetuntiFJd 

Hyenb*f«-d* 

^ri «nja SoPlwalr 

7 WoodwJ* Rwd 

BhJKItv 
01- gm^FV 
K#M . 

KP1 2IS 



Trfjft P«ogi*pn«. 

T hit C-owpw 1 *r Pafc.B£f 
4 fi MmI*[ PlJCf 
CHipfwrUpn 

tt.iu 

SN 19 3 HU 

Tfmil-psfiii Lid 
4 1 Krais HOuM 
Frar^rwislPi Mood 
B#cV*nP,*m 
Rum 



FT pas AtiociFi-ri. 

99 lip SlIHl, 

EpKwr 
Suf+F-p 
KT T 7 UA 

PKlMrfiiQfcj#, 
BC^iicfiw 
W eti ^Kbhdrfi 
K|mt 
9R4 909 

PVi*t Plodudkoni 

39 RivIfv Opptfpft*, 
LonsJftn W14 0HF 

John P*mcr 
29 ftr-jirt A*rrKjpr 

1 m vrna Xmm 
Hi#o£hFiT*r Ml 9 

R* kps Lid 

2 Hui^i worth M**? 

GkDuCe-IIFt Hnic 
Looikm NWI ODD 

J Pur>#i. 

I 2 Stobhul Road 
Gor*CHidg» 

V 'l lllhlir- 

IH23 4 PL 

Q-jlEkftll V4 
92 Nnrrh arri Ao»d 
Sowl^i^mpliEi n SD2 OPf 

Soli ft*'* 
j4 BdsfCiOil Hnd-tf 
GlfHitnlff 
GL4 OLE 

RAM WrilFr 

3 Vurtltft Hg uM r. 

'2 Cod «r Gjfrjfln-. 

Svfloh 

SuffitT 

: V 2 4 >DB 



SipvFfn SoflwjK^. 

5 SctWO* 

Lyimiy. 

Gkifl. 

GL1RBTA 

Pr< hard ShFah»rct Su M m .tm 
FrHfWH 

Mk4^hft4 

e#iA* 

SL 6 5 BV 

yvdb^ii^ 

J 00 r*^Str«FT 
London WtJH 7L0 

Sincl^r hHPfh, 

St PojiJ 

C jmfeFPWv 
Sun«v 
GLilS 3 PS 

SoitF* 

32 &Cr^r«|h«d 
Union S-E 24 

Sat! w ■ I i F pr AH 
7 Z North Ssrwt 
RuFh.Poid. 

Ei»i 

SoMwvrv Mll'flti 
30 Lmk oJ h floid 
Ghpfi 

0 rf-rn.ogh#m 

Sp-FtrrF, 

2 MiM Ctew 
Q&ft 

Htnli 



Ltd 

Thfi PujOuc I iuci Viiagn . 
100 C- r> J ewood Lim 1 
londaoN>W7 2DS 

Unv«n4v 
4 SC Sk)4n*$;rFF': 

London SW1K SL U 

VtiH ComfiKjlFf S««>'44P 
1 02C KifrQMon Ro*et 

Sipinn, 

V^oSotrww 

$HXir Lnrui 
Kmhpr 

Sioijpbfidafi. 

•■Veil U-diandi. 

A^id^i Sirvufi 

1 ivy Cotuqtl, 
ttn^ ftciJNd tA'Fll 
Dfdhim, 
tfWI 

COF6IL 

WtioSoriwM, 

2 NKtdn G^dehi 
LfXlOr- WS 5 HY 

Was d Suti* # f 

00 8 o» 2 J. 

Fif*. 

«yi l 5Pvv 
WnMerci Fckco 

1 40 Arthur 

Luton, 

LUX SHR 
IK SAS 

42 45 N^e. Broad SlffMt 
Lurtdor. EC2M tQV 
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SPECTRUM 

NEWS FROM 



. M pcrrnoN^Sa 



J 1 . ■ ■ f ir -’.^'1 i vk> i -%AiiL* J Sprcifu.HA N 0 Ia.' T ' 

hjr.tv," a** hjfte rhp nrodgc fs wu *TM ri r5 a: it*<« l-hcps vcm. «»»peci 



32K Memory extension 64K Memory extension 

jgrvmg Treat rV 4BK UpgradMD* fa 5P9C* n jwnq rn.iw 3QKJ 

£25 £50 



rr ^ SJ34I-H 1 1 r -.nH J rrv 4* - Hum iVt Mp i^uoi'E ?* ah 

SflCl^M 1 .-Kill unii I^X Pr.f-irrf \U i ?- | l-IV very H >w in pCMf* . *ifenrf*i *■ 

rfqyr^ j o yrpKTKrng .Tire easy rr 1 r .ir>j tr^xw <nd carry our run rjUciranEpr 



Tt-h- 1 isfr- your zxgl SA^C warn 

. i f : m t, f ■ k-m . , >■ L i ■ « ]■ h.- JK 

#x r daw onto yout _ _ __ _ 

‘A Vi me fjtoulpu^ new SLOWLOADER 

£10H 



DEI^ 



T-hr. wperf pH,- #« :,y ■jTftv-.Hf 1 ynur 5*** rr LOW i frnm 7* *1 i.-i ,*-■ . 

ai/iirrjrHra'^ corwls trim to %rx ir-*Jy to not mal Spn' n ^ v £ jr ig 



ORDERS & ENQUIRIES 

■ -■' : 1 r- » FREE . i i ■ ' ! ■ 1 ' H ||| . .,%■*• 1 1 ■■• '■ *- I 

hu •'■ 1 I \TH 1 * r*i I I'ljm*:.* * '■ f'-nann-H. 

Pr^ yvAf r-'r.+^IHr f y. r^jt^rr V4 r =n rrl |_j 

N?«r\Ahmf WHtidrtc'ClKiPi Quarts ^ a 



-tVl* - *.-H 1 .-*i 1 



■ — — 


— ■ - 


f&V 




i 1 . 





i 4t* r T Vr^'r'V-, 



EAST LONDON ROBOTICS — THE OPTIMUM SOLUTION 



EDUCATIONAL COMPUTING 

a Z v 8] m 



'Vo 

co'tecfion 
0,, »s so matt, 
' 0r so fittfe 



Tt^r 1 M w W M M L!P r * frn fc 

r* r tirnmen<»d 6* Jf 9 ■ 

•ducal mini Fifty high - quality programs tc turn your ZX81 
t or Spectrum into a power tut educational tool 

Jlntf nJ « *MlT er*f\ rt*Pd to «fw* prgprmfflng 
rhM v* eltir jni(/ucriiciA( p**Atf r^j 

p,,3 SL * *rf»*c* Iq gob ifontf 4^// J pr^C NCV 

>w: jk 21JL, ^dviwr# iwHig iAxhjpO A 

rpectru 1 ! I, M „. 

— - - 1 Eduearfrs at rOftTOr^F 



A 5rTiphtlfrd 

WS( on of ttio 
tamou« Turtla 
programme 

C0Q£P MiSSHE 



Combina& I he 
fun -til 
t|*nei wirh 
learning 

t& yb only 

DlptfbrpCh 110 Dagvi 

pfc* StMctrum fcjp pj^rwnl , 

Gfjph-stotter * diagram * S nwn-sp#li* SkftLhL-^d ft Tmts-rabfc * Self. 
Sifi«-QuJJ # XT coaromares * Eou^; * E^iiOns ft Areas ft Guess a Vokrra 
Airqits * Upitmi^Ckiwinrairi ft Mm it -note; ft S*? ft *3prt 

Tf^ijwrjture ft' ClDC* ft Money ft Snjkr (JJ I ||^ A DC 

MiSlernimd • Nt^nbtf vhtKf: ft t?S n^i t V V vA\KL 



Crmmtivm t/fft of 

fffftpmcs 

Mftn^ tnnOYfltY# 

tdeas 

Fully documented 

metydes man/ 
gftmftj 



PROGRAMS 



PRIMARY 




Ptease sermi me 



EDUCARE 

cpf/ies Edrucsre 's 50 | 



| EDUCARE 1 1 enclose L-hequ€ postu^ otcler for i 

I t39a Sioane St 
L ondon A 
SWIX9AY | Addrefii 

I i 

l*t fmt* CWd b*n*hl wi T Svnd 



gS^Sraga 




Outstanding Featurei 

* Super strong nylon and steel construe non, buiit to Uit 
ft A iotAl of 8 directions plus 2 large fire buttons 

* Arcade proven moulded leal wm lies, ensure incredibEt reliability 
ft Complete with setf conoined boKcd interface which simply plug* 

into the Spectrum gKpamton pan (wr|h or without printer) 
ft Easily programnxrd m BASIC or M-C 

These arcade games, designed CKtlu&rvely ^or the Joystick by leading 
software houses, are now available for Spectrum 



Tcme Game 


M.'C 


48K 




Meterods 


M/C 


I6K 


LA 95 


Spooky Man 


M/C 


I6K 


£495 


Cosmos 


M C 


I6K 


£4 95 



Watch this space for new software! 



HEmpsrpn 

MICRO B ELECTRONICS 

180a Bedford Boad Kempstofi. Bedford MKm 8BL 





Foft S PwiSinj L 

Tool {VAT mdkiuve \ I 

Cheques- Postal orders should be made payable to 
Kemps ton (Micros Electronics 

Name _ 

Address , 



Post to Kempstpn (Micro) Electronic** Dept ZXCt 
180a Bedford Road, Kempston. Bedford BBL 
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*'m~ V 4 f«|h> m hiiwr 
a» *# krfWx Trial m rf 
®«OM'iR MA|I rv* 
M3 Of P | NOi H 




£' JjJ ^Ll Jr-LDJJ ■ » VVtWHM «M 

fl.'i ^ H mum *■ - m *#*4 *m Mftrf? N* 

‘MU ^rv^'fh |i 






•wnf i*«irr> ^ -*ti t u #t%i^ w4»h « fJ r HHP 

'•■* ** T*>c JO P L *4 1 *>--I t+l ■ IS^ 1, li**f tfc* 

I -Pit OitlpM .1 lO rGKit >+»*,* w **» iftkivl 

fV« N>fC '#i i™tir**ftWy Lpfr-ri at i 4 fc u*1r* 

fripMi'i nn 



« ■ 



ILii-jr 5WJ/J1 Lj 
5r Jj/ijj/j 



fill! 



GAMES 
FOH THE 



F£W 



J6 



4tf fl 



'>pfcwn 



SPECTRUM 



I *^ A, 1 ^«W.fP» *nt*. H* I 

C ** >Uv M>kC*»t N** TP» PiMtpi mIhM - 
Ylrtih'ra* f^ETtift+h 4 *■** ** (vwflyr.lr 1 

I* *4# PS« !■%. rpr 1» qpi »*# [ 



a*f6K*SP££rJM 



For instant CREDIT CARD Sales by phone only ring 
01 930 9232 

Orders to NEW GENERATION SOFTWARE deptfSl 
FREEPOST (BS 3433) ino tump required in UK) 
OLDLAND COMMON, BRISTOL BS15 6BR 

Ple«e tend t.a,e, with all enquires and for lists of stock- 
ists. TRADE ENQUIRIES WELCOME AT ADDRESS 
ABOVE. 




BEAT THAT HIGH SCOREI 
ocmeuE THOSE DOTS 
BEFORE THOSE MEANIES 
GOBBLE YOU! YOUR ONLY 
AIDES ARE FOUR 'POWER 
PILLS" WHICH MAKE THE 
MEANIES EDIBLE. BUT 
NOT FOR LONG! 



• MACHINE COOED FOR FAST action 

• extra "GOBBLER ' FOB 10.000 POINTS 

• ON SCREEN SCORING 

• HIGH SCORE WITH "ENTER NAME" FACILITY 

• UP TO 4 PLAYERS 



AN ANNOYINGLY FRUSTRATING GAME'f 0fl ONLY £SJ5 








ST A* 1 UWl AS LOhrCY *5 POSSIBLE I* [#*ft S**Ct fl LUD Tft Fl Vt*C HOC** 

SCCWf BY i MOOT INC, TbtM WfHitH ALSO CAUSE % T«fM TO inf AK rfMTQ LOIS 
Of LPTTU. Bits AN fj UMli K\ft €veN«0R5tr 



f AfT A^I 

• in* sc mi n 
*«i*h leone 
Intem 
•ij* TO* 



(oft 



THIS G AME IS JUST AS BAD 1 
AN OFFER FOR REAL MASOCHISTS 



t%n AA | L ^ 



FQ“ fc.W&PT* 
AS IT 



JUtT L_ipU 
AJ»CAO€ vf HSeOp 
• nOTATI L ■ 4 I HQ? ATT 
ftl&Hl.lMPIUtt 



AND ONLY ts 9 S 
BOTH TAPIS FOR 0.851 



MAIL ORDER ONLY PLEASE MAKE CHEQUE PO PAYABLE T0| 
THE SOFTWARE FARM DEPT A 
CPA«GD Farm BOTANY BAY, TlNTERN, GWENT* 







THE FIRST MIDLANDS REGION SHOP 
SPECIALISING IN SINCLAIR COMPUTER 
ACCESSORIES AND HOME 
COMPUTING GENERALLY. 



TO USER STORE” 

STOCKING: SINCLAIR ZX81 and SPECTRUM, DRAGON 32, ORIC 1 and 
JUPITER ACE. FULL RANGE OF HARDWARE and SOFTWARE. 

Possibly the widest range of software available in the Midlands. 

BBC software now available! 



SPECIAL MICROWARE S OWN SOFTWARE FOR THE ZX SPECTRUM. 
ALIEN COMMAND 16/48K SPECTRUM ONLY £4.75 
BACKGAMMON 16/48K SPECTRUM ONLY £4 50 
YAHTZEE 16/48K SPECTRUM ONLY £4.50 

Please include 50p post & packaging with software orders 

5 ST, PETERS LANE 
LEICESTER 
TEL: 0533 29023 
Open 9.30*5 3D 
closed Monday 

SENDS A E 
FOR FURTHER DETAILS 
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SPECIFICATIONS 



MACHINE 

SPECIFICATIONS 



ZX80 

Dimensions 

Width 174mm 16.85 in) 

Depth 21 8mm (8.58 in| 

Height 38 mm (1 . 5 in l 
Weight 300g (10,5 qz) 

Micro processor/ Me m o r y 
Z80A 3.25 MHz clock 
ROM: 4K bytes containing BASIC 

RAM; IK bytes internal, externally expandable to 16K bytes. 
Display 

Requires an ordinary domestic black and white colour TV. The 
lead supplied connects between the ZX80 and your TV's aerial 
socket. The display organisation is 24 lines of 32 characters 
per line showing black characters on a white screen. The ZX80 
does not connect to a printer. 

Programming 

Programs can be entered on the keyboard or loaded from 
cassette. The ZX8G has automatic ‘'wrap round" so lines of 
program can be any length but not multi statement lines. 

Syntax check 

The syntax of the entered line is checked character by char 
acter. A syntax error cursor marks the first place the syntax 
breaks down if there is an error. Once any errors have been 
edited out the syntax error cursor disappears. Only syntax 
error free lines of code are accepted by the ZX80. 

Graphics 

Total of 22 graphics symbols giving 48 x 64 pixels resolution 
consisting of 10 symbols plus space and inverses Includes 
symbols for drawing bar charts. Under control of your BASIC 
program any character can be printed in reverse field. 

Editing 

The line edit allows you to edit any line of program or input 
including statement numbers. The edit and cursor control 
keys are EDIT. RUBOUT, HOME 
Arithmetic 

Arithmetic operators exponentiate. Relational oper 

ators <, * , yielding 0 or - 1. Logical operators AND Oft 

NOT yielding boolean result. Relational operators also apply to 
strings. ZX80 BASIC uses 16 bit two's complement 
arithmetic ( ! 32767 ). 

Variables 

Numeric variable names may be any length, must begin with a 
letter and consist of alphanumerics. Every character in the name 
is compared thus an infinity of unique names is available. 

String variables may be assigned to or from, shortened but not 
concatenated. String variable names are AS - ZS. Strings do not 
require a dimension statement and can be any length. 

Arrays have a maximum dimension of 255 (256 elements) each. 
Array names consist of a single letter A-Z. 

Control variable names in FOR. , NEXT loops consist of a 
single letter A-Z. 

Expression evaluator 

The full expression evaluator is called whenever a constant or 
variable is encountered during program execution. This allows 
you to use expressions in place of constants especially useful in 
GOTOs, GOSUBs, FOR NEXT etc. 



Immediate mode 

The ZX8Q will function in the "calculator mode" by tmmed 
iately executing a statement if it is not preceded with a line 
number. 

Cassette interface 

Works with most domestic cassette recorders. The transfer rate 
is 250 baud using a unique tape recording format. Other 
systems are not compatible with the ZXBO's, The ZX80 also 
SAVEs the variables as well as the program on cassette. There- 
fore you can save the data for updating next time the program 
is executed. The 2X80 ooes not support separate data files. The 
lead supplied with the ZX8Q is fitted with 3.5mm jack plugs. 
Expansion bus 

At the rear has 8 data, 16 address, 13 control lines from the 
processor and Ov, 5v, 9 llv, 0 and internal memory control 
line, These signals enable you to interface the ZX80 to your 
own electronics, PIO, CTC, SIO if you want I/O ports etc. 
Power supply 

The ZX80 requires approximately 400mA from 7-1 1v DC. It 
has its own internal 5v regulator. 

TV standard 

The ZX80 is designed to work with UHF TVs (channel 36}and 
is the version required for use in the United Kingdom. The 
ZX80 USA is designed to work with a VHF TV( American 
channel 2. European channel 3) and is the version required for 
the American TV system, also for countries without UHF. 

ZX81 

Dimensions 

Width 167mm (6 32 in) 

Depth 175mm (6 80 in) 

Height 40 mm ( 1 .57 in) 

Weight 350 gms (12.15 oz) 

M ic ro processor /Memo ry 

Z80A 3 25 MHz clock 

ROM: Containing 8K BASIC interpreter 

RAM; IK bytes internal, externally expandable to 16K bytes 

Keyboard 

40 key touch -sensitive membrane. Using function mode and 
Single press key word system, this gives the equivalent of 91 
keys and also graphics mode allows an additional 20 graphical 
and 54 inverse video characters to be entered directly 
Display 

Requires an ordinary domestic black and white or colour TV. 
The aerial lead supplied connects the 2X81 to the TV aerial 
socket The display is organised as 24 lines of 32 characters 
with black characters on a white background. 

Two mode speeds 

The ZX8t can operate in two software selectable modes FAST 
and NORMAL, FAST is ideal for really high speed computing 
In NORMAL mode however the ZX81 allows continuously 
moving, flicker-free animated displays 
Printer 

The 8K ROM will permit instructions (LPRfNT, LUST and 

COPY) to drive the Sinclair ZX Printer 

Programming 

Programs can be entered via the keyboard or loaded from cass- 
ette Programs and data can be saved onto cassette so that they 
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SPECIFICATIONS 



are not lost when the ZX81 is turned off, 

Syntax check 

The syntax of a line of program is checked on entry- A syntax 
error cursor marks the first place the syntax breaks down i! 
there is an error. The syntax error cursor disappears when errors 
have been corrected. Only lines free from syntax errors will be 
entered into the program. 

Graphics 

Apart from the 20 graphics characters, space and its inverse, the 
display may also he divided into 64 x 44 pixels, each of which 
may be 'blacked' in or 'whited' out under program control 
Editing 

A line editor allows you to edit any line of program or input, 
including program line numbeis. Lines may be deleted, in 
creased or decreased in size. 

Arithmetic 

Arithmetic operators +, — , x, , exponentiate- Relational oper 
ators may compare string and arithmetic 

variables to yeild 0 {False) or UTrue) Logical operators AND. 
OR, NOT yield boolean results. 

Floating-point numbers 

Numbers are stored in 5 bytes in floatingpoint binary form 
giving a range of + 3 x 10 "to ± 7 x I0‘*accurate to 9’. 
decimal digits. 

Scientific functions 

Natural logs ant ilogs, SIN, COS. TAN and their inversesrSQR, 
e« , 

Variables 

Numerical any letter followed by alphanumeric; 

String; A i to Zi 

FOR NEXT loops; A-Z {loops may be nested to any 

depth. 

A-Z 
A* to Z| 



Numerical arrays: 
String arrays: 



Arrays 

Arrays may be multi dimensional with subscripts starting at 1, 
Expression evaluator 

The full expression evaluator is called whenever an expression, 
constant or variable is encountered during program execution. 
This powerful feature allows use of expressions in place of 
constants and is especially useful in GOTO, GOSUB etc. 
Command mode 

The ZXSt will execute statements immediately, enabling it to 
perform like a calculator. 

Cassette interface 

Works using domestic cassette recorders The transfer rate is 
260 baud and uses a unique recording format not compatible 
with other systems. The ZXSt will save the data as well as 
the program to avoid the need to re enter the data when the 
program is next loaded., 

ZX81 will search through a tape for the required program). 
The cassette leads supplied have 3.5 mm jack plugs. 

Expansion port 

At the rear, this has the full data, address and control buses 
from the ZSOA CPU as well as OV, +5V, +9V,0 and the mem 
ory select lines These signals enable you to interface the 2X81 
to the Sinclair 16K RAM [sack and ZX printer, 

Power supply 

The ZX81 requires approximately 420mA at 7- 11V DC. ti has 
its own internal 5V regulator. The ready assembled ZX81 comes 
complete with a power supply The ZX81 kn does not include 
a power supply 

TV standard 

The ZX81 is designed to work with UHF TVs {channel 361 625 
lines. 



ZX SPECTRUM 

Dimensions 
Width 233 mm 
Depth 1 44 mm 
Height 30 mm 

CPU'Memory 

Z80A microprocessor running at 3 5 MHi. 16K byte ROM con- 
taining BASIC interpreter and operating system, 
lGK-byte RAM (plus optional 32K byte RAM on internal expan- 
sion board! or 40K byte RAM 

Keyboard 

40-key keyboard with upper and lower case with capitals lock 
feature. All BASIC words obtained by Single keys, plus 1 6 graphics 
characters, 22 colour control codes and 21 user definable 
graphics characters. All keys have auto repeat. 

Display 

Memory-mapped display of 256 pixels x 1 92 pixels; plus one at- 
tributes byte per character square, defining one of eight 
foreground colours, one of eight background colours, normal or ex- 
tra brightness and flashing or steady. Screen border colour also 
settable to one of eight colours . Will drive a PAL UHF colour TV set, 
or black and white set (which will give a scale of gray), on channel 
36. 

Sound 

Internal loudspeaker can be operated over more than 1 0 octaves 
{actually 1 30 semitones) via basic BEEP command. Jack sockets 
at the rear of computer allow connections to external amplifier/ 
speaker. 

Graphics 

Point, line, circle and arc drawing commands in high -resolution 
graphics. 

1 6 pre defined graphics characters plus 2 1 user-definable 



graphics characters Also functions to yield character at a given 
position, attribute at a given position {colours, brightness and 
flash! and whether a given pixel is set Text may be written on the 
screen on 24 lines of 32 characters. Text and graphics may be 
freely mixed. 

Colours 

Foreground and background colours, brightness and flashing are 
set by BASIC INK, PAPER, BRIGHT and FLASH commands. OVER 
may also be set, which performs an exclusive — Or operation to 
overwrite any printing or plotting that is already on the screen. IN- 
VERSE will give inverse video printing These six commands may 
be set globally to cover all further PRINT, PLOT, DRAW or CIRCLE 
commands, or locally within these commands to cover only the 
results of that command. They may also be set locally to cover text 
printed by an INPUT statement. Colour control codes, which may 
be accessed from the keyboard, may be inserted into text Or pro- 
gram listing, and when displayed will override the globally set col- 
ours until another control code is encountered. Brightness and 
flashing codes may be inserted into program or text, similarly. 
Colour-control codes in a program listing have no affect on its ex- 
ecution. Border colour is set by a BORDER command. The eight 
colours available ere black, blue, rad, magnets, green, cyan, 
yellow and white. All eight colours may be present on the screen at 
once, with some areas flashing and others steady, and any area 
may be highlighted extra bright. 

Screen 

The screen is divided into two sections. The top section — normal- 
ly the first 22 lines - displays the program listing or the results of 
program or command execution. The bottom section - normally 
the last 2 lines shows the command or program line currently be- 
ing entered, or the program line currently being edited. It also 
shows the report messages, Full editing facilities of cursor left, 
cursor right, insert and delete (with auto-repeat facility) are 
available over this line. The bottom section will expand to accept t 
current line of up to 22 lines. 



134 



ZX COMPUTING AffUUMAY 1983 



SPECIFICATIONS 




Mathematical Operations And Functions 

Arithmetic operations ol , * , ■ , and raise to a power. 

Mathematical functions of sine, cosine, tangent and their inverses; 
natural logs and exponentials; sign function, absolute value func- 
tion. and integer function; square root function, random number 
generation, and pi. 

Numbers are stored as five by tes of floating point binary giving a 
range of +-3*10 3S io+7x 10 je accurate to 9 Vi decimal digits 
Binary numbers may be entered directly with the BIN function. - , 
> , < , > =e , < - and < > may be used to compare string or 
arithmetic values or variables to yield 0 i false l or 1 (true). Logical 
operators AND , OR and NOT yield boolean results but will accept 0 
[false) and any number (true) 

User -definable functions are defined using DEF FN, and called us 
mg FN. They may take up to 26 numeric and 26 string arguments, 
and may yield string or numeric results. 

There is a full DATA mechanism, using the commands READ, 
DATA and RESTORE 
A real-time clock is obtainable. 

String Operations And Functions 

Strings can be concatenated with + . String variables or values 
may be compared with - r to give boolean 

results. String functions are VAL, VALS. STR$ and LEM CHR$ 
and CODE convert numbers to characters and vice versa, using the 
ASCII code. A string slicing mechanism exists, using the form a $ l x 

TO Vh 

Variable Names 

Numeric — any string starting with a letter (upper and lower case 
are not distinguished between, and spaces are ignored). 

String — A$ toZ9. 

FORME XT loops - AZ. 

Numeric arrays — A-Z. 

String arrays - A&toZS. 

Simple variables and arrays with (he same name are allowed and 
distinguished between. 

Arrays 

Arrays may be multi -dimensional, with subscripts starting at 1 , 
String arrays, technically character arrays, may have their last 
subscript omitted, yielding a String. 



Expression Evaluator j 

A full expression evaluator is called during program execution 
whenever an expression, constant or variable is encountered. This 
allows the use of expressions as arguments to GOTO, GOSUB, 
etc. 

It also operates on commands allowing the ZX Spectrum to 
operate as a calculator , 1 

C asset t a interface J 

A tone leader is recorded before the information to overcome the 
automatic recording level fluctuations of some tape recorders, and m 

a Schmitt trigger is used to remove noise on playback , y* 

All saved information Is started with a header containing informa- 
tion as to its type, title, length and address information. Program, 
screens, blocks of memory string and character arrays may all be j 

saved separately. 

Programs, blocks of memory and arrays may be verified after sav- 
ing. / 

Programs and arrays may be merged from tape to combine them 
with the existing contents of memory. Where two line numbers or 
variables names coincide, the old one is overwritten. 

Programs may be saved with a line number, where execution will 
start immediately on loading 

The cassette interface runs at 1 500 baud, through two 3 5 mm 
lack plugs. 

Expansion Port 

This has the full data, address and control busses from the Z0QA, 
and is used to interface to the ZX Printer, the RS232 and NET inter 
faces and the ZX Microdrives. IN and OUT commands give the I/O 
port equivalents of PEEK and POKE. 

ZX81 Compatibility 

2X81 BASIC is essentially a subset of ZX Spectrum BASIC. The 
differences are as follows. 

FAST and SLOW: the ZX Spectrum operates at the speed of the 
ZX&l in FAST mode with the steady display Of SLOW mode, and , 

does not include these commands. 

SCROLL: the ZX Spectrum scrolls automatically, asking the / 

operator "scroll?" every time a screen is filled, 

UNPLOT: The ZX Spectrum can unplot a pixel using PLOT OVER. J 

and thus achieves unplot. 

Character set: the ZX Spectrum uses the ASCII character set, as / 

opposed to the 2X8 1 non-standard set. 
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CENTURY 



The Century Computer 
Programming Course 

The complete guide to programming in Sinclair BASIC 
using ZX 81 and Spectrum Microcomputers 



PETER MORSE IAN ADAMSON BEN ANREP BRIAN HANCOCK 



Sinclair have sold over 600,000 ZXBVs 
and Spectrums, which means that 
somewhere out there are 600,000+ 
potential programmers. 

There are enough books and collections 
of programs on the market to help you get 
beyond the user manual. The Century 
Computer Programming Course aims to 
transform any Sinclair owner into a 
serious programmer - whether they own 
a Spectrum or a ZX81, whether they are 
totally new to computing or simply have 
ideas in advance of their current 
expertise. 

Beginning with the elements of BASIC 
syntax. The Century Computer 
Programming Course takes you right 
through to the creation of sophisticated 
applications programs. More than 500 
pages and 200 programs and routines 
makes this a monumental project. 
Without it Sinclair owners are likely to 
remain games players for the rest of 
their computing lives... 

Illustrated with line drawings 544pp 
£ 9.95 (paperback) £14.95 { hardback } 
Available through your local bookshop 



r ORDER FORM 

To: Department CCI 

George Philip Services Ltd 
Amdale Road Wick 
Littlehgmpton 
West Sussex BN1 7 7EN 

Please send me ....... copy copies of THE 

CENTURY COMPUTER PROGRAMMING 
COURSE at El 1.50 per copy (post paid). 
(£13-50 post paid for overseas addresses) 




1 enclose my cheque postal order for £, 

(Please make your cheque postal order payable to 
George Philip) 

Name 

Address 



H i + B mm a amm mmmaammmmaam mm m ma mmma a j ■ ■ i ■ a a m m m a m a m a m am,f^^am^.^ 

Please allow up to 28 days for delivery 



CENTURY 



/ 






WORLD INFO liilgti r r 2 - :: r, 

aboui the modern world Use your Spectrum 
as a reference book Wa r s . polo nr. *a I wars, lop 
men human rights, types of regime alliance 
and much more it s a erasable for Campbell 
Systems M assert if e for 48K. E5 0* SAE for 
delays Also PHOME ACCOUNT, a pro- 
gramme lo keep track of phone charges lor 
several people £4 Wim&Of!. 20 Brook side 
Road Wimborne, Dorset BH21 2BL 



48K SPECTRUM MAILIST 

T20entr.es name address and d^er mlof me 
lion Father, so r and dale control fur sddea 
security Add delete mod-ry d^ay pf»nt 
i , idiv»dLjai ala entries Prote swionaiiy executed 
fl-ice'ilenl n.iTiar' \&(.' irs E4.5D p A p 

M.D,R. 

Prl<f Over, Campion Heuw. firn#nm COB S0W 



ATTENTION PROGRAMMERS- ZXrtl if* 
games programs requirea Earn 20% 
royalties Seng SAE for fuH details to. W-lliam 
Young 4 Kiimartifi Lane Carluke. Scotland 
ML8 5RT 



ZX 01 VIDEO INVERTER saves your eyes, 
increases 5 a re level displays sharp white 
characters on solid black background 
Screen kit E4 built £5 includes VAT and P&P 
mslruclions. Send cheque. ''postal order Eg D 
Fntsch SStandon Ruao, The I wail, Wamnglcn 
Cheshire WA4 2H5 1 



ZX80/B1 NANOS 

' Quick Reference Cards 

Why was!*? lime and frustration struggling *vih 
the bqofcm? This card has il ai* There is rarhing 
Im-* | n the & ■■ ■ ■■ 1 E3.SO ■ * h r i:3 1 • 

ELKAN ELECTRONICS {DEPT ZXJ 
FREEPOST, 11 Bury New Road. Preilwich. 
Manchester MJ5 SLZ or Tel OG1-79S 7613 
[24 hours) 

— ol her Sinclair items alio available — 






ADVERTISEMENT RATES 



1- SEMI DISPLAY 



|min 2 cm) 

4 11 insertions 
12 * insertions 



£7 25 per cm 
£6 75 per cm 

£6 25 per cm 



or 2. LINEAGE 

3dp per word (nunlfnuffi 15 
words! 

Box Numbers £2 M 



Closing dale *or the next rssue is 21st 2nd 1983 

All ad van cements in this section must he prepaid 

Advertisements are accepted subject !d the terms end conditions printed 

on the advertisement rate card i available on request] 

Send your requirements to ADVERTISING DEPT ZX COMPUTING. 
t4S CHARING CROSS ROAD LONDON WC2H QEE 



FOOTBALL POOLS PROGRAM 



* L SO-.- n ■■ -I ; ■■•Vn-’-rV'- I nr- 1 r; -::s1 ■ r ^1, ■ ] i ,ttVS fi -he tSmuLil l.p i (f 

homes draws and aways 

* PiC*.$ out She results on me bookmaker s’ FIXED ODDS r o jpons that ha ve been given 
Over-generous odds Calculates your expected profit 

* Allows me ljslv to u pc ale me tables week by week as me resN'i come m 

This program is available on Ihe ZXS1 (16K) and ZX SPECTRUM (46K only) 

For a copy of th© program on a quality cas-selie. plus an mtgrmafton leal let giving 3 br iet 
explanation of the theory send £5 95 to 



HARTLAND SOFTWARE 



(DEPT. Z>. e PENZANCE PLACE. LONDON Wll 4PA. 



ZX81 REPAIR SERVICE 



SPECTRUM 16K/48K 



AT LAST NO NEED TO WAIT FOft WEEKS 

$end yawf faulty Jxil Iff ran reptile repair We wl 
repair lily zxsi K.I T or R£ ADV BUIL* UNlT 

ONLY £1 5.55 fulty guaranteed - £1 50 pip 

Plflllfe IN? naroir I ' oc&ISflTi 5#hij ■ ^nvr I J* 
piiLldi order to 

NEXT COMPUTER SYSTEMS 

14 Hinir! Rd . fnglerir Id Gfppn &uwr*f t W 2 Q GQfl 



H. qua Illy iDw GO*' Arsaoe&jka uung lufci CPieHif 

S'iL" cs and r.-untf 

ALL CASSETTES NOW GREATLY ENHANCED 

CA5SETTE I •'■■■■ ■ 

i .1 1 ONLY t5.M 

CASSETTE 2 A *;" *'.*H * ' 1 W - - 



£S M 



ICA55ETTE3 Rctt-n h ood Punumaft Aii#n Wip* Ou(. 
| r - Bif- ■ ONLY CA.M 

WHY PAY MORE FOR LESS? 



SPECIAL OFFER 

ONLV CM 9& 



ZXil-ICK Aduil usen. c- . F-.- .c.rplc 
personal ftnanctal analysis program Tifie- 
phone Upper War I ingham 2230 1 Ansaphonel 



Stnd to; fl BHArTTACHAHA DEPT (ZXC|. 
3 Wtni1*y Clot*. Htrpmd»ii. HtrisALiin? 



FIREWORK MUSIC 



An -i 1 'Cin, i ijftF-- iff i+ie Qt 4flK Spi*cirtrF' 
r u dov^lW >pC»d ^ TiLrtHL FUraiJih^ Piayfrl 
ipflf n read nofes m ir»fl EiptMe and f«aE& eJtff #thp 
i"r!'y ofwjy *'■ aitricirva ga>Ti£ w _| i cffoyi gjfjphici and 
sound ^ircrwff a di*pla p i as rg-warjs sui ^gur 

tvwwork bon if bip*n ^ &Y laJirnQ pporMft >* yDu tno 
a-^iw "■H;rfr46PM. *nsh enc*urig* 

reading ideal fiome or srhco: >*se muse oepin- 
w f progfirnt ^ to* t @k ff 4 |mc spoctnm 

mrlar ZAflt VWtBK?ni casl ( ' . CS OO Ahjc 
a abk a ) Mi wur. F gut .i^on Son ware MVi^a im i hn 

1 CUM 



SOFTWARE COTTAGE 

If Dritc. Loughborough. Litci LEI 1 JO J 



SPECT-A-DRAW 



In© ewigmai Po&z Pred*ction Pfogram for the 
46K Speclfum 

A tJp-Qn "ct t*vis.fr m+orfi^lii-rj jffi winning IMn 
Pools — Inter tace December 19632 
Pfogram on ce^selle wrm msFruaidn 

F : ».inS . £4.9& 

Database T.sd^ iOps^ai but coniam?. oatii 

■ £13.50 

Pn-igr -| and Dfti'ribflS- \0&>W €47-50 

Oft SAE FOR DETAILS 

B.5. McALLEY, DEPT ZX, 

1 COWLEAZE. CHIN NO H. OXONOX^4TD 



ZX COMPUTING 



- CLASSIFIED ADVERTISEMENT - ORDER FORM 




AihffltM nilfcenilly In Eheir C 9*tfmrn Eg ww t»,W»fiid*ri Mw onfy J0» 
PH* word i minimum, fh^^g* IS wdD 5lmp*f pnfli fMlft»||i -In If.# 
cwpon jmdtend »llli four c*i»qu* PF poiliJ ordffi ttikp ra Aigu* 

Spec i*i !■ i hiCllclflQAP L id IP' 



CLASSIFIED DEPT, ZX COMPUTING 
145 Charing Croat Rd. London WC2H 0EE 
Tel: &1-437 1002 
Hmmm 



Addrtsi 



Plaale p1#ct my idverE hn IX C om putkng for h* 



| Tsl No CDayf . , - , . . . . 

Please indicate number of insertions required 
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WANTED URGENTLY ; . h i • I . 

Spectrum programs Up lo ftO"t royalties 
Send casseMt' and insirunhons 10 R 
Bhattachafga. Dopi ZXCiCi. 3 wensiey 
Close Narpenoen Herts AL 5 tRZ 



ZX81 VIDSW1TCH'*' 

INVERSE VIDEO MODULE 
The Original and still the Best 

Sharp -^hile characters 0*1 completely btsck 
screen fno txwdw] Module i* built around an 
uttra-mifitatufi? iDggreswfcn ** lowing sw ichmgl 

1 ■ ' ■■■ ■ ‘ ■!■ r ,1'i.h , ■ h -JC3.fl5i J Mtll £4 95 

NEW MINI KEYBOARD NEW 

41 real moving koyb «hntn give* *-u4i&i& iwd- 
back when pr«&fKi Fis m recess i^n a He*f pool- 
ing pFf ZKS1 loueft keyboard 

■ ■ 

+ + 

^ * 

T * 

* mu - 

n r PEA THEY TWO TONE * E YBO A PD 

iLMlLAfl TO SPf CTfiUU 01 f f.Pifl 

UH UU 

SPECTRUM BEEP BOOSTER 



Plug-m , 



ZX8 1 16K SOFTWARE 

r*i- II 9S £1 frS 

U ?S « £4 »5- 

I K CLarr op Pjc* 'di<lgt}m mv .t-I. 1 1 (iti 1 

SPECTRUM SOFTWARE 

V,i t V-j'Pi.i 'v* 1 I Ig'd ! - £S.BS 

■ r- ■ r ^ , >£. tru ■ 15. 64 

n-M p,i - . ■ Ar. r £S fl* 

m*?tt oiiwt *v4iL*tHf S*t ior eatitague 

«, ur«i Ahi“n Ou^jrnu lopii'M? 5 *01 jnil display |iH< ' * *h 

■ Kqrr.i . r \il il’ r . " il >. 

All (Sficet inchitw Ovfwsei* qj<Mu , s wwkfint 

E. A. READER. Dept C, 45 Alfred Sfreel. 

Klngt healh. Birmingham B14 7MG. 



2X81 16K * 'ijii . j-.-.r-r iaro ■ ('■•■• 
including Invaders. Chess. Flight Simulation 
and many more An ror CttO Tel 01 ■25'! 
5952 | evenings) 

DJS ENTERPRISES trcrlly ••!■••" 1 -Mil 
Micro Computer Centre m South Wesl 
requires additional hardware and software 
agencies Bo* 00 2X213 Argus Specials) 
Publications 1 45 Charing Cross Road. 
London WC2 OFF 

SPECTRUM IV 11 tnnv : ;• Procran’ Copn;' 

1 makes duoiicates of any tapcSC’/ 50 screen 
toolkit £3 50 Basic toolkit E3 50 Power Friter 
£3 50 M Lamb 6 Park Streel, Scarborough 



SAVE TAX WITH YOUR 2X81 
TIRED OF GAMES? 

P U 5 *quf 16K inves^moht tO pradC^I u$f. With 
ctKiTfjifehchfiive 

INCOME TAX CALCULATION PROGRAM 

Fu i iy miarociiv« and usef4rtefHflv Fysi 
ai : uriilt' GaJtu Hiiunss based on 3l.i-.fli > 
ap pr ..n 'd it l^csr rt hrn C(JV i - r > mas: ld.3* !>i I u dl 
n-ghiif r^.1 !■■•, irwMJment w\ir % 

emmrsys lefiet an d muc#» mtffi; 

C i v v'l l ■ 1 -ji -i lui nstMCSn m *6 35 Annu^J 
u pdate OfOera to 

ECONOMIC SOFTWARE 

16 A 0r0idw*r»r £>awn. T u n&ikdg* WtiH keni 



SPECTRUM 32K RAM £24.50 

Upgrade vdur 16K Spectrum jo 4tiK with »'UT 
fi am ■ - 1 On' y f I ssue 2 mn 1; n inus biientH ied by 

J ta:;;" ‘ | " ! - 1 (fl ^1 !TV ^ M 

viable stvougn she f^ar ^Apj^aion cuioui Th ''.- 
M C onsets Ot Ch^S it^lruCKKiS NO 
sottit-.r isTq is fscspded 

£24.50 Incl- VAT and P&P 



HAPPY WITH YOUR DISPLAY? 

Or have you gd prPbN&ms^ 

* A r * jO ■ •,%■'■ ■ y. ■ Wi’i r 

* ft *yffy oihe-r l«niQ a cfltouf (Hi* 

Venenan ^ifidsi - 7 

* Dc ■■dtlP If ir.u Vrs V ■ if 1 . 

l5o'i:r Chftrat(3f- wuhSHc IF. btiundlDC-i'-il but ! 

can be reduced « 

■Nr ridhvc pf ppa^ed msltucl^ns !oU an r 

Sp^irym td give the best possible results, by 

^dpJtbng inlomAl cofilf&ts 

Send tl plus S.A.E. 

^nr ire^ ir you older tti-o rami 

FOUNTAIN COMPUTERSLTD 
Darvitl Road, Ropley, 
ALRESFORD 502* OBW 



COURSES AVAILABLE 



WP^ -end CT in Ba^t swting 

fobh^iry. 1 M 3 riouin ol mitrud on From 4 
qtyanriup fr-cruref, fnSsy evening to Sumasy 
pveemg LuttuFujus :) Wflfc*.iiwstwre 
«il fochtis wstri baltr and erthe* laokt#$ CS500 
hic; Iusivp 

G AIN sed ROUGH HOUSE HOTEL 
B#wdlfy Hill Ktdderrmmilftr- EPS63^T540TI 



ZX81 (16K) SPECTRUM 

POOLS 

PREDICTION 

Tuy* cem^iA^f ca« tHlp wn Tftr paw* teni it>ji 
on liw cxMTtpkpffl dtfiA 

THE DATA 

*■ ' 'ILUl . ■ . . ■' ‘ ■ 

f Team. dMi end s>. 

* . ■ '■ MJl 



. mi tT-M . IttH A. 

SELEC SOFTWARE 
37 Councillor Lane, Chet. die. Cheshire. 
TELEPHONE: M1-42S-742S 



DIRECTORY OF 700 SUPPLIERS 

el item* tor tl%* 2* M'H 

Oesc * , fltiP-Tii wcH ^ ^ LrCHi'v an * Q - 

650 s pMflfami i hi 6 d'VRjctf 

tnfia M cilWHieii 2^0 n^iT** 1 * -wni* TOO 
U'jti'ri: iTir^-a USIM CiUfi «Hm contact t 

AX.SD. ^lonwwf "twi usati detirtf urofntf Zx iw'trt 

i^n^irtl icaI lhc<s 

VOUNG S COMPUTER PUBLICATIONS 

1 wwsei*A0 **v Geiiis« H»iii*«ii. tm< CO* tTH 

PRICE £3.95 

INCLUDING new SUPPLEMENT 



ZX81 & SPECTRUM 



GJWE OF tniOEtr 



CUltlOF BOM 

i>lr ++ 5 



roota*Lb a tooAo* 



LIM i'ED evl Hi 



iV * - d . i # 1 f # r >-1 # 4 cAaf ■ 



i«t In uv yOV -0 tlMNM n 



■ " ■ . a ay . , •> r>- kj i*p rl IJ-W 

I A t t * up H ? 4 #*f Bffl 

MlCROMOfl 

It | Ly^vPi ClM t n T |lc>ip#p layniip Ui MlY 
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Rose Cassettes 22 

Softek .... 35 
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Software Supermarket 17 



Sinclair Research 
Ta sword 
Timedata 

UTS 

University Compulers 
V1H 



38/39 

73 

110 

110 

110 

96 



Warp Factor 8 116 
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WHAT IS SO 
SPECIAL ABOUT 
THE 

SPECIAL RAMPACK? 



WHAT IS SO SPECIAL A0O(. T t AUDIO'S l*K SFtCIAI RAM PACK? 

l ilt. SPECIAL RAM l\U:K ]iiK I 1 Lhrijlrt4 kk^iHiE Ili4u^, MKPNinf il Jud itl^d mnihr [lhi^lMnv >4 

I hr fjuoj point! of lK p riBHi m, 1 a 1 .l 1 hj 4 .nfl isnrk* mifHillAiiiireU b*. tt f*f*icrh, Wfautfi, Pfgbflc inJ 

t i*o4*>! tt b IOCiIP * fc* iri'tfar hrvi 

Wilh cipciicriLf wc Juvr fJinrd brtfh ■KBhtmi Mh iPf ilw IX Hi m4 A *pJ? FI4P hf al**f Mk*™. *f Jtf* aIw? ibfc In 
offer ¥.Hibc nclmri i(« Ivmhth 

FHB tlASL Ik MPI t I A1 U H PAUi hr* betn dk?*i(tiwj HtlavMwi 'wMm' pcuWem ■wn.ui.iJ ; 

■ iTh m«l> «hf 1 |w:ki. AJhl Jit. inH iRHfl ! ■* It mpsi r jit wIuIkmi k^t «■ Vtk n> , 1 LuL jL . id hr n vc if np V A li upx . ufi*ijlN h 
Jl Lkm[n pMitMb In rhf ZX II In' nCM^ 4 iJXYmJ hiklll Ml fkdff flwtaJ hv I ftHhtPi ipiin|fl!«fi iriN cimnn_1un 
wh,ktl tf Fi|(UJ¥ I). 

F. fc PA^SEHl L • H Y Tlw SPECIAL SAM PACK i* m« HlY wmndifc killt rii MJwJFt 4 aJi hji d w*rr pr^hJuml r. it 1 he 

/ X S I - I.h El 4 1 S hr / V pfiali 1 tml H aIw ho ttw eJpr uvei m hri pj-. h - with 11 \ « Epaulbdtl v ’1 .- 1 , * is! Iiftd a ifllftfM i m s h* s 

ihe lerliMrd tontdn h ibvailT anebudtod in ihf SPECIAL RAM PACK It ih« hi- Evpimuniit ttmi\ lurrixivr 

• il lb* ifni tamt IlH rntiW idviihcd mU rtn ever JeufwJ U* Ihr /\ M Ihe A ftl>M LAID itt litfuif I 

WHAT DOES THE X ROM CARD OFFER? 

1 I'b* X ROW t A(tp hpi 4 h«ih * iiioddn ROM P+«'pci #ii» •- «n hf run *iMvur^aKv e*rn uraiihr A*!o swjtthrJ 

uH Thn bull ft^ubl ill j huge i m.rriix foil lit lor RUM h-wd kJIvjit. \vm.c jM wU+mn huuwi *H CMTtffih %ttV am tit ul 
ioprnatu ptnpri- pfnfcs|prn! 

2 I be X- ROM CARD ha* a bub m pnaljcr lwLi r3 jt e , (tr* FYtirt if >tmj w nti kit uv a prim rr o4 her ! lun 1 he X / pi 1 ihl rr T hi! 

1 % iRv^huhlr (w «ar Ytnowi hik liniittpL *gmJ ^urtwaf. »hcrt lutfuJ pfCYiunijun «*. ni ihr yimMi 

rfapaftibk-t 

L Thr X-ROM CARD h*« i bwh m E PROM brntmt I Him nr HvbKu^imwwhtoii^! 

iiliiiTrt L ki r and pUiY khrrti hj*fc Jl anv Finn 

* You BJV ofroufir bar Ihe X U O M L AJtlH f Ut* *4lA tifcff lUm PmU ^>h'h -Tib* S44KUhr R A«PA£h tlihirm^tun 

luu pujLfeiit Tljf X Rt>M i ARO wpih ibr VJPECIAL RAM PACK, mi *iU Jsii'f rlw Ajhiiw M k»tt <pa* p<«arj 

rpLaKhi! am wnwii, Mfh.* ih* whofe Y^iEtfn a* ntitU *«ih»ri * voiKhc- aw 

IV c uv i r %ruv Tit xPtctAi RAM pai k »rhr ■■i|Tm ri . -d^ «i 

[IW X-ROM CARD ^pi*li! Ihc »J! ta new ^l*nr if wjufimpnl ukh Ji :LiapiA(it pfDpiaajf||idH the iiujuiIIt Ihh 

%-uur *iJ rKkift 



TECHNICAL SPECIFICATIONS: 

* SPECIAL RAMPACK: 

• Memory capacity 16K bvich- 

• Maiiauui speed : 200 fix access time. 

• Power require me nl: Use exclusively Suicbir PSU. 

• XROJBCARD: 

• Autostjn ROM: 4K byw, excbangt for KK hyi« *nd Mdiwxre swiu b ptissjbk 

Display* memory mjc, chfcvks for byte il <XT i ulcnnfles ZX basic) *tt 200011 
Loads pri>ftram if found, checkii for hyie "Ci" and lump* (2000H it l^und 
Checks for presence of ROM m socket n J ami ROM caiattiR T dispbvs caiaJng 
if found. Conlams also machme eodt monitor .oul printer Jtiluy 

• Preprogrammed ROM: CatakiR jv a liable on rcqiml. Use only 27)2 or 2764 ROM. EPROM 

• Blank EPROM: Use only 2764 - HK byles per device - in u^kei: n U 9V, PP3 si^e haiiencs 

are needed lo burn EPROM 

• Printer connection: 16 pin Dll. output, use standard IIH nbhuia cable. Oi 

IM> io D7 t Strobe, Reset, Inpuin include No- fault and 

• Doeumenlaliqft: Schematic diagram included, full lisimgs «d Autoslarl ROj 

(only for X ROMCARD u^r t Cl.M 
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WHO ON EARTH 
COULD HAVE CONCEIVED 
QUICKSILVA SOFTWARE? 




■ J Hofr. , , 

THE UNBELIEVABLE 6 PAGE/TIME 



TORNADO . . . 

by Chuptec 

□ NLY AVAILABLE FROM 



Q5I 




Praia et 
r, you j 
WljrmJ 



fiuppiied 



ADVENTURE FROM QS! 

High speed graphics combined with electrify- 
ing space adventure make TlMEGATE the 

S emfe of all games - - . 

ait the ruling aliens by travelling back through 
time end bleating out their home planet Fight 
3D space battles on your journey seeking the 
time gates that lead to year zero and the 
salvation of the human race 
Features; 40 High speed graphics — 
versatile scanning — status end battle com- 
puters — land & take-off fnpm many planets 
— time-travel , — S skill levels — score & 
rating plus free training program. 



Ybur ship is a Tornado. A craft specially de- 
signed for use diver the Rea Planet able to 
manoeuvre Fast and effectively in the fcb'd 
atmosphere. Now the end of Colony Wters is in 
sight, a final pocket of seething hate has 
been, located and is about to be eradicated, 
the lest clan will shortly fall If the mission 
is successful 

Features: Full Colour High Res Graphics — 
Sound — Scoring — Ships Attacking — 3 
Typfes of Ground Base — 2 Player Option — 
increasing Speed — High Score — Pro- 

g ressive Difficulty — Random Landscapes — 
x plosions Jh* 

v5T3o+r • jov&umt 



LJ LUCK 3-1 f VIS j 

v ersiQ nji fchf© J jpuH 

eater* bn thus tapa fCTst " — 
fch# hsli of iti 



. 



CROAK A CRAWL A 

- by j - * i v 

Srtvd Froo from a 

m^ssy VWtotch out for 

the? rmiarvtlueJy apphooch- 
ing trutsKa tftot are tinftd 
of hedgehogs Look out # 
for the CTOcodile*- they 

eqgolty Frog-Hun ^yi 

FuituretE - 

— LOU* 

Lev 
F» 

Cr 

Y P?OQ ^ 

Attack ’^bvw. 

*- " :>i ~ ' r v ' _,j* • 

t * * V 1 



CHESS PLAYER 

by M W- fin ►niton 
Speeicjh & Ptorspri®Mr, 



SPEAKEASY 



Add tfbuhc 
yOurprOQ 



jeer 




METEOR STpftlVI 

Sp^aph ahjJ A afl* Act»U 

SPACE INTRUDE 

Mutiurta md Arcatfa * 

V -I6K 

k 



tf.» V 
' » ■ 



For the-ZXB l & 16 K Rarn . 

QS SCRAMBLE QS INVADERS 
QS ASTEROIDS QS DEFEND A 

. . . + * 




TORNADO 


NEW 1 


VIC 2D 


+ j/m 


£5 SB 




MAGIC WINDOW 


NEWr 


ATARI 


Aoa boo 4 j/b 


LB 05 




TlMEGATE 




SS^ECTFIUM 


40K 


EE SB* 




MNNEO-OUT 


NEW 1 


SPECTRUM 


AOK 


E4 0B- 




CHEBi PLATER 




SPECTRUM 


4^K 


E0 05 




9PE4K£A8¥ 




SPECTRUM 


4DK 


£4 BB 




METEOR STORM 




SPECTRUM 


tSK 


£4 05- 




SPACI INVADERS 




SPECTRUM 


tSK 


C4 OB" 




Gal. a hi AN 6k G LOOPS 


NEWI 


zxa i 


T6K 


C4 05 




CROAK A CRAWL A 




ZXB 1 


16K 


C3 95 




MUNCHEES 


NEW 1 


zxa i 


10K 






am mcRAMSLi 




ZKB * 


1I3K 


L3 05 




am iN^Aoepm 




£*0i 


16 K 


tsm 




am ASTEROIDS 






19K 


£3 95 




OB DE^ENOA 




zxoi 


IS K 


C3 95 





■ FREE KEYBOARD OVERLAY WITH THESE GAMES 



PLEASE SEND ME the GAMES AS TICKED 
NAME ,. 

address .... 




SEND ORDER TO) 

QUICK SILVA. DEPT ZM. S2 NORTH AM ftQAO, 
SOUTHAMPTON SO? OPH TEL.! [07031 SGI 69 



ABLE FROM BOOTS, W.H SMITHS, MENZ1ES AND ALt LEADING COMPUTER STORES 




